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OZET

Anahtar kelimeler: Sarsma tablasi, AR(x) ve ARMA(x) Modeller, Akilli telefon
(Iphone)

Bu calismada, model ¢elik bir yapmnin dinamik davranisi otoregresif ve otoregresif
hareketli ortalamalar modeli ile tespit edilmektedir. Model bina sarma tablasi iizerine
insa edilmektedir. Sarsma tablas1 {izerinden ve yapi tepe noktasindan ivmedlgerler
vasitasi ile kayitlar alinmaktadir. Yapi, sonlu elemanlar yontemi ile niimerik olarak
modellenerek, yap1 davranisi ivme Olcerlerden alman veriler ile kiyaslanmaktadir.
Calismada otoregresif ve otoregresif hareketli ortalamalar modelleri tanimlanmustir.
Boylece otoregresif ve otoregresif hareketli ortalamalar modellerinin, yap1 tanima
teknigi agisindan avantajlar1 ve dezavantajlar1 ortaya konulmaktadir. Yap1 zorlanmis
titresim ve serbest titresim yiikleri altinda ayr1 ayr1 incelenip, yapinin hakim modlar1
ve frekanslar1 elde edilmektedir. Son olarak testler akilli telefonlarin i¢lerinde bulunan
ucuz sensorler yardimi ile de tekrarlanip ve akilli telefonlardan alnan kayitlarin
yapmin dinamik karakteristiklerini glivenilir bir sekilde tespit edip etmedigi
belirlenmeye ¢alisiimistir.
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DETERMINATION OF DYNAMIC CHARACRERESTICS OF A
MODEL STEEL STRUCTURE WITH USING AUTOREGRESSIVE
AND AUTOREGRESSIVE MOVING-AVERAGE MODELS

SUMMARY

Keywords: Shake table, AR(x) and ARMA(x) Models , Smartphones (Iphone)

In this study, the dynamic behavior of a steel structure model is determined by
autoregressive and autoregressive moving average models. The model building is built
on a shake table. Records are taken by accelerometers from the top of the structure and
over the rocking table. The structure will also be modeled numerically by the finite
element method and the behavior of the structure is compared with the measurements
taken. Autoregressive and autoregressive moving average models are defined in the
study.Thus, the advantages and disadvantages of the autoregressive and autoregressive
moving average models are revealed in terms of structure recognition technique. The
structure is examined separately under forced vibration and free vibration loads, and
the damping, dominant modes and frequency of the structure are obtained. Finally, the
tests are repeated with the help of cheap sensors found inside the smartphones and it
is checked whether the character of the structure is reliably detected by recordings
taken from these devices.



BOLUM 1. GIRIS

Ulkemiz cografi olarak birgcok aktif faylarm oldugu bir konumda bulunmaktadir.
Ulkemizin her bolgesinde hergiin cesitli biiyiikliiklerde depremler olmaktadir. Bu
depremler yapilarin hasar gérmesine ya da gogmesine sebep olmakta, dolayisiyla pek
cok can kayb1 olusmaktadir. Bu kayiplar1 en aza indirgemek i¢in yapmin yiikleme
altindaki dinamik davranigini, proje asamasinda degerlendirmek 6nem kazanmaktadir.
Ozellikle yap1 dinamigi alanindaki ¢alismalar ile yapmin yiikleme altindaki dinamik

karakteristikleri belirlenerek depreme dayanikli yapilar tasarlanmaktadir.

Depreme dayanikli yap1 tasarimi ilkeleri, Deprem Etkisi Altindaki Binalarin Tasarimi
I¢in Esaslar (DEABTIE-2018) yonetmeliginde belirtilmekte ve bu ydnetmelikler
degisen sartlar geregi zamanla giincellenmektedir. Yapilan aragtirmalar ve deneysel
calismalardan elde edilen ¢iktilar yonetmeliklere siirekli yansitilarak yonetmeliklerde

glincelleme yapilmaktadir.

Betonarme ve ¢elik yapilarin dinamik davraniglarii belirlemeye yarayan birgok teorik
yontem mevcuttur. Ancak yapi elemanlarinin smir sartlarinin belirsizligi, malzeme
davranisinin tam olarak modellenememesi ve deprem gibi zamana bagli hareketin
karmasikligi sonucu; yapt davranisinin belirlenmesinde deneysel calisma bir

zorunluluk olarak ortaya ¢ikmaktadir [1].

Kullanilan yontem; bu calismada model celik bir yapmin dinamik karakteristikleri
otoregresif (AR) ve otoregresif hareketli ortalamalar (ARMA) modeli ile tespit
edilmektedir. Model bina sarma tablasi lizerine insa edilip; sarsma tablas1 lizerinden
ve yap1 tepe noktasinda bulunan ivmedlgerler vasitasi ile kayitlar alinmaktadir. Sonlu
elemanlar yontemi ile modellenen yapi, deneysel Olglimler ile kiyaslanmaktadir.
Calismada kullanilan otoregresif ve otoregresif hareketli ortalamalar modellerinin yap1
tanima teknigi acisindan avantajlar1 ve dezavantajlar1 ortaya konulmaktadir. Ayrica

yap1 zorlanmis titresim ve serbest titresim yiikleri altinda ayri1 ayri incelenip,



MATLAB sistem tanilama ile hakim modlar1 elde edilmektedir. Daha sonra deneyler
akilli telefonlarin i¢lerinde bulunan ucuz sensorler yardimi ile de tekrarlanip, bu
cthazlardan alinan kayitlarin yapmin dinamik karakteristiklerini giivenilir bir sekilde

tespit edilip edilmedigi kontrol edilmektedir.

Birinci boliimde; Literatiir arastirmasi yapilarak, konu ile ilgili dnceki donemlerde

yapilmis caligmalara yer verilmektedir.

Ikinci béliimde; otoregresif ve otoregresif hareketli ortalamalar metodlarma iliskin
genis bilgilere yer verilmektedir. Ayrica deneyde kullanilan model bina celik oldugu

icin, ¢elik yapilarm tarihgesine ait bilgi verilmektedir.

Ugiincii bliimde; deneysel ¢alismaya ve deneysel ¢alismada kullanilan malzemeye
iligkin bilgilere yer verilmektedir. Calismada test edilen bina modelinin nasil
hazirlandi1g1, hangi islemlerden gectigi detayli olarak anlatilmaktadir. Ayrica bu
boliimde sistem tanilama ve model yapmin cihazlar kullanilarak donatilmasi,

MATLAB’da modellerin iiretilmesi hakkinda bilgilere yer verilmektedir.

Dérdiincii boliimde; ¢alisma kapsaminda sarsma tablasina uygulanan deprem kayitlari
neticesinde, model ¢elik binanin frekans degerleri MATLAB ve sonlu eleman yontemi

ile hesaplanmis ve sonuglar karsilastirilmistir.

Besinci boliimde ise, sonuglarin degerlendirilmesine yer verilerek, ¢alisma hakkinda

bazi 6nerilerde bulunulmaktadir.

Deneysel calisma sonucunda elde edilen degerler, akilli telefonlarin iglerinde bulunan
ucuz sensOrler yardimi ile tekrarlandiginda ivme Olgerlerden alinan degerlerle ne
derece Ortiistiiglinii gormek icin sonuclar karsilastirilmaktadir.

1.1. Literatiir Calismasi

Diinya iizerinde olusan dogal afetlerin basinda deprem gelmektedir. Hemen hergiin

diinyanin degisik yerlerinde yiizlerce deprem meydana gelmekte; bu durum ¢ok sayida



can ve mal kayiplarina sebebiyet vermektedir. Deprem konusu can kayiplarmni
azaltmak i¢in bilimsel alanda yogun sekilde c¢alisilmaktadir. Ayrica deprem
arastirmalarmin bir kismi sarsma tablalar1 ve matematik modeller kullanilarak da

yapilmaktadir.

1.1.1. Otoregresif ve otoregresif hareketli ortalamalar modelleri

Otoregresif hareketli ortalamalar modelleri (ARMA), istatistikte Box-Jenkins
modelleri olarak “zaman serisi 6ngorme” yontemi olarak bilinmektedir. Bu yontem

esit zaman araliklar1 bulunan zaman serisi verilerine uygulanmaktadir.

Bu yontemde, X; seklinde bir zaman seri verisi, ARMA modeli, serinin daha sonraki
adimlardaki degerlerini anlamak ve 6dngérmek i¢in kullanilmaktadir. ARMA model
olusturulurken 2 asamada model kurulmaktadir. ilk olarak otoregresif kisim (AR),
daha sonra ise hareketli ortalamalar kism1 (MA) olusturmaktadir. ARMA Model’de, p
indisi otoregresif kismin derecesi, q ise hareketli ortalama kisminin derecesi olarak

tanimlanir ve model ARMA(p,q) seklinde gosterilir.

1.1.2. Otoregresif, Ar(p) , model

AR(p) ifadesi p. dereceden otoregresif bir modeli tanimlar. AR(p) modeli soyle

gosterilir:

— p
xt -_ C + Zi=1 @l xt_i + St (11)
Di..... ?n modelindeki, c; sabit terimi, €t ise hata terimini ifade etmektedir. Burada

bulunan c sabit terimi ifadeyi basitlestirmek i¢in bir¢ok ¢alismada ihmal edilmektedir

[2].

Modelin duragan olmasi i¢in sistem olusturulurken belli 06lgiide ihmaller
yapilabilmektedir.
Ar (1) siireci



Xe=C+Ox_q1 + & (1.2)

seklinde tanimlanabilmektedir. &, beyaz giiriiltiilii ve 0 ortalamaya sahip o varyansh

bir sureci ifade etmektedir.

Ar parametrelerinin hesaplanmasi:
— VP
Xt = Njoq DiXe—i + & (1.3)

denklemi ile verilen bir AR(p) modeli @i parametrelerine dayanmaktadir. Bu

parametreler Yule-Walker denklemleri ile hesaplanir: [2].

Ym = 2o Bk V¥mok + O2 Ym (1.4)

M = 0...p olup sonucta p+/ tane denklem ortaya ¢ikar. ym , X'in otokorelasyon
fonksiyonu olup o girdi giiriiltii siirecinin standart hatas1 olmaktadir. ym ise

Kronecker Delta Fonksiyonu'nu gostermektedir [2].

Denklemin son kisminda m=0 olma durumunda sifirdan farkli olacagindan, denklem

m>0 kosulunu saglayan bir matris seklinde ifade edilerek ¢oziilmektedir.

¥1 Yo Y1 V-2 - ][%n
2| _|lyi Yo V-1 ||z (1.5)
¥3 Y2 Y1 Yo D3
— p 2
=) Dy + (1.6)

ifadesi ortaya ¢ikar ki bu 6 2 degerini bulmamizi saglamaktadir.



1.1.3. Hareketli ortalamalar metodu MA (q), modeli

MA(gq) ifadesi, ¢g. dereceden bir hareketli ortalamalar modelini ifade etmektedir.

— q
Xt =€ + Xj—1 0 €t (1.7)
01, ..., 0, modelin parametreleri &, &.1,... modelin hata terimleri gosterilmektedir.
Hareketli ortalamalar modelinde, belirli bir zaman noktasinda, zaman serisi
degiskeninin degeri, g simgesi ise; daha onceki her bir zaman noktasinda yapilan
hatalarin, agirlikli olarak bilestirilmesi ile agiklanmaktadir [2].

1.1.4. Otoregresif hareketli ortalamalar, ARMA (p,q), modeli

Bu model olusturulurken, AR(p) ve MA(g) modelleri birlestirilmistir.

— p q

seklinde ifade edilebilir.

1.1.5. Modelin tahmini

Model sadece AR(p) ile kurulursa "Yule-Walker denklemleri" ¢6ziim icin yeterli
olabilmektedir. Ancak ARMA(p,q) model kullanilacaksa ise, p ve q degerlerinin kag
olacagina karar verilmelidir. Dolayisi ile ka¢ adet gecikmeli degisken kullanilacagi
onem kazanmaktadir. Bu dizide kullanilan p ve q'nun kii¢iik degerler segildikten sonra,
model en kiiciik kareler yontemi ile tahmin edilebilmektedir [2].

1.1.6. Otoregresif hareketli ortalama siireci ARMA (p,q)

AR ve MA siiregleri kendine 06zgili  otokorelasyon ve kismi otokorelasyon

fonksiyonunun ozelliklerini icermektedirler. MA(q) siirecinin derecesi, hesaplanan



otokorelasyon katsayisinin kesildigi gecikme donemi ile belirlenebilmektedir. q’dan

daha biiytlik gecikmelerde otokorelasyonlar sifir olarak alinmaktadir [3].

Zaman serisi modeli hem AR, hem de MA bilesenleri p ve q’uncu dereceden olmak

iizere ARMA(p,q) olarak tanimlanabilmektedir.

Yt=0+¢1 Ye1 +.+0p Yip T &+01 &1 +...+ 09 €0

E(Y) =p=0+¢1 p+...+¢p n
B 8
C1-¢1—-—¢p

i

d1+d2+..Fhp <1 Duraganlik Kosulu [3].

1.1.7. Sarsma tablasi

Yap1 elemanlarinin ve sistemlerinin ¢esitli i¢ ve dis etkiler altindaki davraniglarinin
belirlenmesi i¢in deneysel yontemlere ihtiya¢ bulunmaktadir. Gergek boyutlu ya da
belirli bir 6l¢ekle kiiciiltiilmiis numunelerin dinamik etkiler altindaki davranislari
deneysel olarak incelenebilmekte, yapilarin farkli etkilere karsi daha giivenli nasil
tasarlanabilecegi sorusuna cevap aranmaktadir. Yap1 sistemlerinin deprem etkisindeki
davranisint  belirlemek i¢in kullanilabilecek pek c¢ok deneysel yOntemler
bulunmaktadir. Bunlardan en yaygin kullanilan1 sarsma masast deneyleri olarak

bilinmektedir.

Sarsma masasi, model yapilar1 ve yap1 elemanlarini, gercek ya da yapay yer hareketleri
etkisinde sarsmak i¢in kullanilmaktadir. Giliniimiizde tretilen sarsma masalar1 farkli
serbestlik derecelerine sahip olabilmekte, calisma prensibi bakimindan hidrolik ya da
daha farkli tahrik sistemleriyle calistirilabilmektedir [4]. Sarsma tablalari, yap1
elemanlar1 lizerinde birebir deprem verilerini veya rastgele deprem verilerini yap1

iizerinde simiile etmeye ve sonuclar1 gézlemlemeye yarayan sistemlerdir [5].

Deprem simiilatorleri veya sarsma tablalari, 1960 ‘Ii yillardan beri yap1 miihendisligi

alanindaki bilimsel arastirmalarda kullanilmaktadir.



Diinyada deprem miihendisligi arastirma laboratuvarlarinda, Japonya’daki Hyogo
Deprem Miihendisligi Arastirma Merkezi 20 m x 15 m’lik ebatlarinda ii¢ eksenli
sarsma tablas1 bulunmaktadir. Ayrica ABD’ndeki NEES Berkeley Deprem Simiilator
Laboratuvarinda 6 m x 6 m ebatlarindaki sarsma tablasi, 45 tona kadar olan yapilara,

1.5g’lik maksimum yatay ivme verebilme 6zelligi bulunmaktadir.

Tiirkiye’de Bogazi¢i Universitesi Kandilli Rasathanesi ve Deprem Arastirma
Enstitiisi’'nde 3 m x 3 m boyutlarinda sarsma tablas1 tek eksende hareket 6zelligi
bulunmaktadir. Ayrica Bogazici Universitesi Kandilli Rasathanesi ve Deprem
Arastirma Enstitlistinde 70 cm x 70 cm 6lgiilerinde, ii¢ eksenli servo elektrik sarsma
100 kg agirhgindaki test nesnelerini 0-40 Hz frekans araliginda deney
yapabilmektedir.

Izmir Yiiksek Teknoloji Enstitiisii (IYTE) Insaat Miihendisligi Béliimiindeki sarsma
tablas1 40 cm x 40 cm’lik boyutlarindadir ve 30 kg’lik bir yiikii 2 g’lik ivmeyle hareket

ettirebilmektedir.

1.1.8. Sarsma tablasi ile yapilan ¢calismalar

Durgun ve arkadaslar1 yaptiklar1 ¢alismada, ii¢ katl celik model yapinin dinamik
karakteristiklerini laboratuvar ortaminda belirlemeye calismiglardir. Calismada
hasarsiz yapi1 modelinin dogal frekanslari, mod sekilleri ve sonim oranlari
belirlenmistir. Daha sonra ise ¢elik model yapinin bazi kolonlara hasar verilerek,
hasarli yapinin dinamik karakteristikleri belirlenmistir. Calisma sonucunda, hasarli ve

hasarsiz yap1 modellerinin dinamik karakteristiklerindeki degisimler incelenmistir [6].

Bayhan ve Ozdemir sarsma tablas1 kullanarak, iki yatay eksende, ayni anda deprem
hareketlerine maruz birakilan ii¢ boyutlu, tek kath, bire bir 6lgekli iki betonarme
yapinin, nonlineer sismik hareketinin sayisal tahminini arastrmislardir. Deneyler,
stineklik diizeyleri farkli malzeme 6zellikleri ve geometrileri ayni olan iki betonarme
yapiya, artan siddette ardisik deprem hareketlerinin uygulanmasimi igermektedir.

Calismada, ti¢ boyutlu, nonlineer analitik modeller gelistirilmis ve sarsma tablasi



deneyleri gerceklestirilmistir. Yapilarin dinamik yiik etkisi altinda olciilen tepe
deplasmanlar1 basariyla elde edilmistir [7].

Ozgelik, Misir ve Yiicel ¢alismalarinda kullandiklar1 iic kath bir model yapi
aliminyum malzemesinden yapilmis ve elektro-dinamik bir sarsicit iizerine
yerlestirilmistir. Deneyler esnasinda zemin kat rijitligi azaltilarak modele kontrollii
olarak hasar verilmistir. Kat rijitliklerindeki degisimin etkisini gormek icin katta
bulunan diyagonaller takilip-sokiilmiistiir. Yap1 modelinin modal parametreleri hasar
verilmeden 6nce ve sonra EFDD ve SSI-COV operasyonel modal analiz teknikleri ile
tahmin edilmis; tahmin edilen modal parametreler kullanilarak mod sekillerindeki
degisimi kullanan hasar indeksi yontemi ile katlarda meydana gelen hasarin yeri ve
miktar1 tahmin edilmistir. Calismanin bir diger amaci yap1 modelinin oldugu sarsma
tablasina genis banth girdi verileri uygulanarak, sarsma tablasi ile model arasindaki

etkilesimin, model paremetrelerine olan etkisini arastirmaktir. [8].

Tirker, Mertayak ve Colak calismasinda yiik-deplasman (P-A) etkisinin, farkl yap1
modellerinde yap1 periyoduna olan etkisi deneysel olarak arastirmiglardir. Bu amagla
harmonik yer hareketi iireten tek yonlii sarsma tablas1 kullanilmustir. Uretilen bir katli
ve li¢ katli yap1 modelleri i¢in ayr1 ayr1 sarsma tablasinda serbest titresim ve zorlanmig
titresim deneyleri yapilmistir. Deneyler esnasinda yap1 modelinin ve sarsma tablasinin
yer degistirmeleri goriintii isleme teknigi ile Olglilmiistir. Bu deneylerle yap1
modellerinin periyotlar1 ve soniim degerleri bulunmustur. Bulunan deneysel sonuglar
teorik sonuglarla karsilastirilmis ve sonuclarin yeterli hassasiyette yakin olduklar1

gosterilmistir [9].

Aydm, Oztiirk, Gokdemir ve Cetin’in calismasinda yapilarin harmonik etkiler
altindaki davranismi kontrol etmek igin ayarl kiitle soniimleyicilerin kullanimi
deneysel olarak arastirilmustir. Ug katli, boyutlar1 indirgenmis bir kayma cercevesi
modeli tasarlanmistir. Yapmin en iist katinin dosemesine sarkag¢ tipi bir kiitle
soniimleyici tasarlanmis ve yerlestirilmistir. Sarsma tablasi iizerine sabitlenen yapi
modeline sarkacm oldugu ve olmadig1 durumlarda ayr1 ayr1 harmonik yiikler verilerek,
bu yiikleme durumunda kat seviyelerindeki ivme degerleri Sl¢iilmiis ve sonuglar

karsilagtirilmistir. Ayarh kiitle sontimleyicisi olarak tasarlanan sarka¢ ucuna baglanan



kiitlenin 1ki farkli degeri ve sarka¢ boyunun iki farkli degeri i¢in deneyler
tekrarlanmistir. Ayarl kiitle sontimleyiciler, farkli yapt modelleri ile deneysel olarak
incelenmis, farkli yapi1 modellerine en uygun  sOniimleyiciyi belirlemeye
calismiglardir. Deneysel calisma sonucunda 6lgiilen ivme degerlerine gore, sarkag tipi
ayarli kiitle soniimleyicilerin yapilarin harmonik etkiler altindaki davraniglarini

tyilestirdigi gézlenmistir [10].

Birdal Altun ve Tanrikulu’nun yaptiklar1 deneysel ¢alismanin amaci yapisal analizde
kullanilan analitik modellerin kalibre edilmesidir. Calisma, sarsma tablas1 deneyleri
sonucunda elde edilen dlgiimlere bagl olarak dinamik karakteristikleri hesaplanmis
tek kath betonarme bir yapinin, dogrusal olmayan dinamik analiz sonuglar ile yapisal
tasarimda yaygin olarak kullanilan dogrusal olmayan statik itme analizi sonuglarmin
karsilagtirilmasi olarak ifade edilmistir. Calismada kullanilan deney numunesi tek katl
betonarme bir yapimin, 1/3 oraninda kiiciiltiilmesinden elde edilmistir. Deneyde
deprem verisi olarak, Northridge deprem kayd1 kullanilmistir. Bu kaydin genlik degeri
%17, %34, %75 oranlarinda, zaman ekseni ise ivme benzerlik yasasmna gore
Olceklenerek sisteme 3 farklt veri etkitilmistir. Deneysel calismadan deney
numunesinin kat hizas1 deplasman ve ivme Olglimleri elde edilmistir. Elde edilen
Olciimler kullanilarak her deprem etkisi icin numunenin dogal titresim frekansi ve
soniim orani, hesaplanmistir. Deneysel ¢calismadan elde edilen veriler baz alinarak,
numunenin analitik model detaylar1 olusturulmustur. Dogrusal olmayan zaman tanim
alaninda direkt integrasyon metotlar1 kullanilarak olusturulan modelin analiz
sonuglari, deneysel veriler ile karsilastirilarak dogrulanmis model elde edilmistir. Bu
modele, analiz yontemi degistirilerek statik-itme analizi uygulanmistir. Bu iki analiz
neticesinde deney numunesi i¢in taban kesme kuvveti, deplasman iliskileri ve kesit
zorlanmalar1 karsilastirilmistir. Ayrica statik itme analizi sonucu belirlenmis yap1
hedef yer degistirmesi ve buna karsilik gelen taban kesme kuvveti degerleri, yap1 hasar

durumu ve zaman tanim alaninda analiz sonuglarma bagli olarak yorumlanmistir [11].

Kiiyiik ve Yaman ¢aligsmalarinda LabVieW tabanli bir program modiili yazmis ve
calismalarindaki sistemi sarsma tablas1 kullanilarak test etmislerdir. Ivmedlgerler
yardimiyla, ii¢ esik seviyesine dayanan bir prototip gelistirilmistir. Programin ara

yiiziinde, kullanici, farkli esik seviye degerlerini girdi olarak belirleyebilmektedir.
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Gelistirilmis olan prototip, sarsma tablasi lizerinde, 1999 Kocaeli depremi Sakarya
kaydi ve El- Centro deprem kaydi kullanilarak, gercek deprem yiikleri etkisi altinda test
edilmistir. Her iki testte de sirasiyla pik yer ivmesinden 2.4 ve 3 saniye dnce alarm
verildigi gézlemlenmistir. Prototipin biitiin testlerden basariyla gectigi, giivenilir ve

saglikli bir sekilde calistigr gozlemlenmistir [12].

1.1.9. Akilh telefonlar yardimiyla yapi saghg izleme

Yan Yu, Xuefeng Zhao, Ruicong Han ve Jinping Ou’nin yaptiklari
calismada,kullanilan sarkacin asili sepeti ilk olarak sabit durumdadir ve daha sonra
jiroskop toplama fonksiyonu i¢in iPhone'daki Mobile-SHM yazilimi kullanilmistir
Yatay titresim masasinda ii¢ kath bir ¢celik model sabitlenmis, tic damperi ise konsolide
edilmistir. Celik ¢ercevenin agirhigi 50.3 kg, sensoriin yerlestirilmesi i¢in kullanilan
rafin agirhigr 11,8 kg'dir. Calismada mobil yap1 sagligi izleme sistemi mevcut cep
telefonu ve dahili algilama {initesinden faydalanmilmistir. Sonugta akilli telefonlar1
mobil yap1 saghgi izleme sistemleri olarak kullanmanin miimkiin olabilecegini

gostermiglerdir. [13].

Xuefeng Zhao, Kwang Ri, Ruicong Han, Yan Yu, Mingchu Li, and Jinping Ou ‘ya
gore son yillarda akilli telefonlarin gelismesi ve yayginlasmasi ile, akilli telefonlar
yapisal saglik izlemede kullanilmaktadir. Deneyde 3 akilli telefondan biri modelin
sagma biri ortasina biride soluna gelecek sekilde yerlestirilmistir. Dinamik yer
degistirmeyi izleyen 4. Akilli telefonda modelin ortasinda yerlestirilmistir. Deneyler
sonunda akilli telefonlar ve sensorlerden hem zaman hem de frekans tanim alanlarina
ait sonuglar elde edilmistir. Deney sonuglar1 ve Olctimler akilli telefon ile referans

sensOr arasinda iy1 bir uyum oldugunu gostermektedir [14].

Yan Yu, Ruicong Han, Xuefeng Zhao, Xingquan Mao, Weitong Hu, Dong Jiao,
Mingchu Li, and Jinping Ou’ ya yaptiklar1 ¢caligma ile akilli telefon kullanarak yapisal
saglik takibi yapilmistir. Celik cerceve agirligi 50.3 kg, ve sensoriin yerlestirilmesi i¢in
kullanilan rafin agirhigi 11.8 kg’dir. Deneylerde mobil yapi saghgi fizibilitesini
dogrulamak i¢in kablo kuvvet testi ve mukayese testi yapilmistir. Deneysel sonuglar

gostermektedir ki akilli telefonlar1 mobil yapr saghgi izleme sistemleri olarak
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kullanmak miimkiindiir. Sensorlerden alinan ivme degerleri ile akilli telefonlardan

alman ivme degerleri ortiismektedir [15].

Mari Ervasti, Shideh Dashti, Jack Reilly, Jonathan D. Bray, Alexandre Bayen ve
Steven Glaser yaptiklar1 ¢alismada “ishake” sistemli akilli telefonlar bir deprem
tarafindan iiretilen yer hareketi parametrelerini su anda miimkiin olandan daha hizli ve
dogru olgmek i¢in sismik sensorler kullanmaktadirlar. Sismik izleme sistemi ve
“ishake” sisteminin islevselligini ve telefonlarin gilivenilirligini degerlendirmek icin
yaklagik 30 ishake kullanicis1 ile sarsma masas1 testleri saha denemesi
uygulanmaktadir. Kullanic1 ¢aligmalar1 ishake sisteminin en iyi degerlerin nasil
saglanabilecegi hususunda yol gosterimi de saglamaktadir. Sunucu iShake
kullanicilarindan gonderilen verileri dogruladiktan ve isledikten sonra, Ozetlenen
bilgiler kullanicilarin telefonlarinda goriintiilenmektedir. Caligma ishake sisteminin
depremle ilgili kritik bilgi saglayan biiylik bir potansiyele sahip oldugunu
gostermektedir ve deprem sirasinda kamu i¢in acil miidahaleye olanak tanimaktadir.
I1k kullanici tarafindan olusturulan veri iizerinden diger kullanicilar icin deger yaratma

ve ilk tepki motivasyonu sistemin etkin kullanimi i¢in 6nem arz etmektedir [16].

Qingkai Kong, Richard M. Allen, Louis Schreier, Young-Woo Kwon’nun yaptiklar1
calismada akilli telefonlarin geleneksel aglarinin yaygin olarak kullanildigini, boylece
deprem verilerini tespit etmek icin kullanilabilecegini savunmuslardir. Yazarlar akilli
telefonlarin haritada 10 km veya daha az mesafeye kadar biiyiikliigli 5 olan depremleri
kayit ettigini ve giinliik diger sallantilardan ayirt ettigini belirtmektedirler. Proof-of-
concept sistemi merkezi bir yerde deprem datalarini1 toplamakta ve gercek zamanli
olarak bir ag algoritmasmni dogrulamakta ve konumlarin1 tahmin etmektedir.
Calismada verilerin toplanmasi, kat giirtiltii testi, sarsma tablas1 testi, tek telefon
algoritmas1 tasarimi ve ag algilama algoritmasi tasarimi yapilmaktadir. Calisma
sonucunda deprem erken uyar1 sistemi geleneksel aglar1 bir bolgede gelistirmek i¢in
kullanilabilmekte ve sadece deprem erken uyar1 sistemi yetenegi saglayabilmektedir.
Buna ek olarak kaydedilen sismik dalga formlar1 hizli mikro deprem haritalar1 sunmak
icin kullanilabilmekte ve calismanin binalar iizerindeki etkileri ve muhtemelen s1g

toprak yapis1 ve deprem reptiiriiniin kinematik goriintiisii olabilmektedir. [17].



BOLUM 2. DOGRUSAL ZAMAN SERiSi MODELLERI VE
CELIK YAPILAR

2.1. Dogrusal Zaman Serisi Modelleri

Dogrusal zaman serisi modelleri olarak ifade edilen otoregresif (AR) ve hareketli
ortalama (MA) modelinin birlikte kullanilmasi ile otoregresif hareketli ortalama
modelleri olusturulmustur. Olusturulan modeller yapilarina goére duragan yada

haraketli olarak da degerlendirilebilmektedir. Modelleme asagida anlatilmistir.

2.1.1. Genel duragan modeller

Otoregresif (AR), hareketli ortalama (MA), otoregresif hareketli ortalama (ARMA)

modelleri dogrusal duragan modeller olarak adlandirilir [18].

2.1.2. Hareketli ortalama modeli

Hareketli ortalama modelli, bir seri baska bir serinin dogrusal birlesimi olarak ifade
edilmektedir. Zaman serisi, ayn1 donemin artik terimi ile belirli sayida gegmis donemin

artik terimlerinden olusmaktadir. Genel olarak q. dereceden bir hareketli ortalama

serisi;

q
Xt=u+z 9] €t—j 60 =1 (21)
j=0

bi¢iminde ve gerilme operatorii yardimiyla
(Xe-pu)=(1+0L+0L2 + ...+ 04L9)e= Bq(L) & (2.2)

olarak ifade edilebilir ve MA(q) ile gosterilir. Burada &~ WN (0, 6® ) seklindedir [18].
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Esitlik (2.1) ile ifade edilen bir X;zaman serisi i¢in serinin beklenen degeri ve varyansi;

EXi =E(n+ quzo 0je) =1 (2.3)

q
Varx; = Var(u + Z 0;€c-5)

j=0
q

j=0

67 Var (&)

— q 2
= 0y Zj:o ej (24)
seklinde elde edilmektedir. Ayn1 zamanda MA(q) serisi i¢in otokovaryans fonksiyonu

(k) = Cov(Xy, X
= Cov(u+Z?=0 Oje—j, u+ Z?zo 0jésr-j)

= COV(Z?=0 9] Et—j» Z?zo 9] gt+k—j)

0 , k>p
= {o2 300, k=012..q 2.5)
y(—k) : k<0

olarak elde edilir. Ve bu otokovaryans fonsiyonundan yararlanarak seri i¢

otokorelasyon fonksiyonu,

1 , k=0
plo =10 | T Ot g5
}/(0) — Z;I:O 9]2 ) )& )
0 , k>q
L p(-k) , k<0 (2.6)
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MA (q) serisinde, otokovaryans ve otokorelasyon fonksiyonlarinda olan k degeri, q
dan daha biiyiik oldugu zaman, otokovaryans ve otokorelasyonlarin degeri sifira esit
olmaktadir. Bu ylizden ortalama serileri belirlemek i¢in model derecesinin
belirlenmesinde otokorelasyon fonksiyonu kullanilmaktadir. Hareketli ortalama

serilerinin kismi otokorelasyon katsayilar1 ise,

_ det(Py)
 det(Py)

(k)
’den hesaplanabilir [18].
Esitlik (2.3) ve (2.4) den goriildiigii gibi esitlik (2.1) de verilen MA (q) serisinin
beklenen degeri varyansit sonlu ve otokovaryans (aynt zamanda otokorelasyon)
fonksiyonu yx , t' den bagimsiz olabilmektedir. Bu durumda sonlu her q degeri i¢in
MA(q) serisinin duragan oldugu anlamina gelmektedir [18].
Ancak q’nun sonlu olmamasi durumunda yani X; zaman serisinin,
Xt=u+z stt_j , 60=1

j=0

(2.7)

seklinde MA(o0) serisi olmasi durumunda bu serinin duragan olabilmesi i¢in,
Y18 <o
j=0

kosulunun saglanmasi gerekmektedir.
Esitlik (2.7) ile verilen MA(o) serisinde |p| <l olmak iizere 0 = p' olarak

tanimlandiginda

ilel il (-
= = 1—=lp]

olacagindan bu sekilde verilen MA(o0) serisi duragan olacaktir. Ayrica



15

= RAEZop e (2.8)
ve

X1 =L T2720p Tee_1- (2.9)

oldugu dikkate alindiginda

Xi-p Xi—1 =t
veya

esitliklerine ulasilir [18].

Esitlik (2.10) ile ifade edilen seri birinci dereceden otoregresif stire¢ olarak adlandirilir
ve AR(1) ile gosterilmektedir. Bu durumda esitlik (2.10) ile verilen AR(1) serisinin
duraganhig1r (3.7) esitligi ile verilen MA(o0) serisinin duraganligma yani |p| <1

olmasina baglidir.

Burada |p| <1 sart1 ¢evrilebilirlik kosulu olarak adlandirilmaktadir [18].

2.1.3. Otoregresif AR model

Otoregresif zaman serilerinde, serinin mevcut degerleri daha 6nceki adimda olan
degerlere ve giiriiltiiye bagli olmaktadir. Bir¢ok miihendislik problemlerinin verileri

otoregresif zaman serisi yardimi ile modellenebilmektedir. Genel olarak p. dereceden

bir otoregresif zaman serisi

(Xt-py=27_; 6, (Xe—i — 1) + & @2.11)
ifade edilir ve AR(p) ile gosterilmektedir. Burada

e~WN(0, 62)
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olarak ifade edilen beyaz giiriiltii serisi p ve X; serisinin ortalamasi ve I ‘ler ise
modelin bilinmeyen parametreleridir. Burada kolaylik olmasi i¢in p=0 sayilacaktir ve
ayni zamanda Y X; - p donilistimiinii de kullanabilmektedir. p=0 varsayimi altinda
esitlik (2.11) ile verilen AR(p) serisi,

Xt-= Z?:l ¢ Xe—i t & (2.12)

seklinde ve gerilme operatorii L kullanilarak

1-0L+8L2 +...+ 0L9)Xe- & (2.13)
Xi=(1 — 6;L + 6,12 + ... + 6qLq) 7! &
Xe=(1 — 8,L + 0,12 + ) & (2.14)

seklinde MA(0) serisi olarak yazilabilir. Esitlik (2.12) ile verilen X zaman serisinin

(2.14) seklinde MA(0) serisi olarak gdsterimi yardimiyla

2.
j=0

yakinsak oldugunda,

E(X )=E(1 — 0,L + 0,12 + ..) e-0
ve

Var(X:) - X2, 67

sonlu olacaktir ve bu esitlik (4.14) ile verilen X serisinin duraganligi i¢in gerekli bir

kosuldur [18].
Esitlik (4.12) ile verilen X; zaman serisi i¢in otokovaryans fonksiyonu

Y(k) = Cov(Xy, X yi)
= Cov(X,, Z?:o ejgt—i + &rik)

= ?:1 ¢1C0V(Xt' Xevk—i)
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=4, v(k-D+ 4,y(k-2)+..+ ¢ y(k-p), k>0

olarak bulunur. Otokovaryans fonksiyonuna bagli olarak AR(p) serisinin

otokorelasyon fonksiyonu,
p(k)= ¢, p (k-1)+ ¢,p (k-2)*...+ ¢,p (k-p), k>0

olarak elde edilmektedir.

p. dereceden otoregresif zaman serisi modeli AR(p)’nin duragan olabilmesi
mP-Y7_, ¢, mP~i=0 (2.15)

karakteristik denkleminin tiim kdklerinin mutlak degerce 1’den kiigiik olmasina ya da

buna esdeger olarak Esitlik (2.13) de verilen

denkleminin tiim koklerinin mutlak degerce 1’den biiylik olmasma baglidir. AR(p)

modeli i¢in k’inci kismi otokorelasyon katsayisi olan Jy ise

_ det(Py)
 det(Py)

(k)

yardimi ile hesaplanabilir [18].

2.1.4. Otoregresif hareketli ortalama (ARMA) modeli

Yanliz AR(p) yada MA(q) ile ifade edilemeyen serilerde, iki ifade beraber kullanilarak
model olusturulabilir. Bu modellerde zaman serisinin herhangi bir ddnemine ait terim,
ondan Onceki belirli sayidaki terimin ve artik terimlerin dogrusal bir birlesimi olan
ARMA modeli seklinde ifade edilmektedir. Genel olarak p. ve q. dereceden bir
ARMA(p,q) modeli

¢ p(L) X¢=0(L)g; (2.16)
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biciminde veya agik olarak
Xt-Zle ¢iXt—i =&~ ?:1 0;e_j (2.17)

bi¢iminde ifade edilir. Bu modelin duragan olmasi i¢in otoregresif kesime ait olan &,
(L)=0 denkleminin tiim kdklerinin mutlak degerce 1’den biiyiik olmas1 gerekmektedir.
AR ya da MA modelini kullanarak ¢ok sayida parametreyi gerektiren veriler, bir ARMA
modeli kullanilarak sadece birka¢ parametre ile modellenebilmektedir. Genelde,
modelde ¢ok sayida parametrenin bulunmasi tahminde etkinligi azaltilmaktadir [20].

ARMA(p,q)zaman serisi modelinin otokovaryanslari,

y(k) = ¢, y(k-1)+ ¢, y(k-2)+...+ ¢py(k-p), k>qt+l (2.18)
seklinde veya buna bagl olarak otokorelasyonlari,

p(k)= ¢, p (k-1)+ ¢,p (k-2)+...+ ¢pp (k-p), k>qg+l (2.19)

seklinde hesaplanabilmektedir. ARMA(p,q) modelinin otokorelasyonlar1 k>q degerleri
icin AR(p) modelinin otokorelasyonlari ile ayni olmaktadir (Akdi, 2003).

ARMA(p,q) modelinin kismi otokorelasyon katsayilar1 ise

_ det(Py)
 det(Py)

(k)

esitligi ile verildigi gibi hesaplanmaktadir [18].
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2.2. Celik Yapilar

2.2.1. Celik yapilarin tarihgesi

Demir malzemenin insaat miithendisligi yapilarinda kullanilmasi iki asir 6ncesine
dayanmaktadir. Demir ve ¢elik insanlik tarihinde ¢ok eski devirlerden beri bilinmekle
beraber, yaygin dlgiide iiretilemediginden, iki yiizyil 6ncesine kadar sadece silah ve
esya yapiminda kullanilabilmistir. 18. yiizyilda Ingiltere’de ham demir iiretiminin
baslamasiyla birlikte demir yap1 malzemesi olarak kullanilmaya baglanmistir. Demir

kullanilarak insa edilen ilk yapilar kopriilerdir [19].

Font malzemesi, ¢elik yapilarda kullamilan ilk yapi1 malzemesidir. Bu malzeme
kullanilarak insa edilen ilk koprii 1778°de Ingiltere’de Coalbrookdale Kasabasi
civarinda Severn Nehiri iizerindeki yol kopriisiidiir. 31 m agikliginda olan bu koprii
gliniimiizde hala kullanilmaktadwr. Fontun basing mukavemeti yiliksek olmasina
ragmen ¢ekme mukavemeti diisiik oldugundan font malzemesi kullanilarak insa edilen

ilk kopriiler kemer seklinde yapilmistir [19].

Pudlalama firm1 metodunun 1784 yilindan itibaren Ingiltere’de kullanilmaya
baslanilmasindan sonra yaygin 6lgiide dovme ¢elik tiretimi saglanmistir. Bu metodun
kullanilmaya baslamasindan sonra da dovme ¢elik kullanilarak dolu gdvdeli ana kirigli

ve kafes ana kirisli kopriilerin yapimina baslanilmistir [19].

Ilerleyen yillarda yeni yontemlerin bulunmasiyla ham demirin sivi haldeyken
aritilmasi saglanmis ve dokme celik iiretimi olanagi1 ortaya ¢ikmistir. Boylece 1800’11

yillarin sonlarindan itibaren dokme c¢elik, en ¢ok iiretilen cins olmustur.

Celik yapilarin hizli insa edilebilmesi nedeniyle birinci diinya savasi sonrasinda, ikinci
diinya savasi siras1 ve sonrasinda celik yap1 insas1 yaygin olarak gozlenmistir. Birinci
diinya savasi sonrasinda dagilan sanayinin yeniden iiretime gecebilmesi amaciyla ¢elik

yapilar tercih edilmistir.
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Kaynakli birlesimler 20. yiizyilin basindan itibaren ilk 6nce yiiksek yapilarda (¢elik
karkas yapilar, hal yapilar1) kullanilmaya baslanmistir. Kaynakli birlesimler, yapilmis
olan kapsamli arastirmalardan sonra 2. Diinya Savasmi takip eden yillarda kopriilerde
de kullanilmaya baglanilmistir. Bundan dolay1 bugiinkii modern c¢elik konstriiksiyon

anlayis1 ortaya ¢ikmustir [19].

Celik yapilarm birlesiminde kullanilan diger bir birlesim araci olan perginli
birlesimlerdir. Percinli birlesimler artik giiniimiizde kullanilmamakla beraber, eski
percinli konstriiksiyonlarm yeni yiiklere gore tahkiki ve gerektiginde giiclendirilmesi
bakimmdan insaat miihendisligi 6gretiminde percinli birlesim ve teskillerine de

yeterince yer verilmesi gerekmektedir [19].

Metaliirji alaninda yapilmis olan caligmalar sonucu normal kaliteli yap1 ¢eliklerinin
yaninda ¢ok yiiksek mukavemetli ¢eliklerin iiretimi de miimkiin olmustur. Ornegin
bugiin asma koprii kablolarinda kopma mukavemeti 160 kg/mm? ye varan gelikler

kullanilmakta ve uzunluklar1 1000 m’yi asan asma kopriiler insa edilebilmektedir [19].

Gilintimiizde c¢elik konstriiksiyonlarin kisimlari, ulasim olanaklarma bagli olarak,
miimkiin oldugunca biiylik parcalar halinde, kaynakli birlesimler yapilmak suretiyle
atolyelerde hazirlanmaktadir. Bu kisimlar santiyede genellikle bulonlu (civatali)

montaj birlesimleriyle birlestirilerek celik konstriiksiyon tamamlanmaktadir.



BOLUM 3. DENEYSEL CALISMA

3.1. Malzeme Ozellikleri

Deneyde 4 kath gelik bir yap1 sarsma tablasi iizerinde inga edilmistir. Kolonlarin

toplam agirligi 3.76 kg; dosemelerin toplam agirhigi ise 40.76 kg olarak secilmis ve
Tablo 3.1. de gosterilmistir.

Tablo 3.1. Deney Malzemelerinin Ozellikleri

Kolonlarm ebatlar1 Kolon adeti Kolon boyu
PL50x2 4 Adet 1.2m
Dosemelerin ebatlari Doseme adeti Doseme boyutlari

PL10 4 Adet 36x36 cm

3.2. Deneysel Calismada Kullamlan Sarsma Tablasinin Ozellikleri

Sinyal Isleme

Yiik Kontrol
Yazilimi

Dinamik
Veri Toplayici

Sensérler

R . e 2

Sekil STDeneylerin yapllalgl rsarsa tablas1 dﬁzengi [20].

Calismada kullanilan sarsma tablasi 1x1 m boyutundadir. 125 kg’lik yiik kapasitesine

sahiptir ve Sekil 3.1.’de gosterilmistir. Toplam hareket boyu + 92,5 mm, maksimum
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yatay kuvvet kapasitesi 2500 N, maksimum ivme kapasitesi 2g ve maksimum dogrusal
hiz1 500 mm/s’olacak sekilde tasarlanmustir. Yiik kontrol yazilimi vasitasiyla sarsma
tablast 1 Hz-10 Hz arasinda sinilizoidal yiik uygulanabilecegi gibi, gerceklesmis
deprem kayitlar1 (Kocaeli, EI-Centro depremi kayitlar1 gibi) da uygulanabilmektedir.
Deney diizenegi sarsma tablasi, sensorler ve dinamik veri toplayici cihazi ile verileri

isleyen masaiistii bilgisayar gibi ¢evre birimlerinden olusmaktadir.

3.3. Deneyde Kullanilan Modelin Hazirlanmasi

Deneyde kullanilan model bina sanayide bir atdlyede parcalar halinde gerekli
Olgiilerde kesilip hazirlandiktan sonra deprem arastrma laboratuarina getirilip;
labaratuarda bulunan sarsma tablasi iizerinde pargalar birlestirilmek suretiyle

hazirlanmistir (Sekil 3.2, Sekil 3.3, Sekil 3.4).

Sekil 3.2. Déseme mesnet cubuklarinin hazirligt

Sekil 3.3. Gerekli dlgiilerde kesilip hazirlanmus kolonlar ve désemeler
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Sekil 3.4. Modelin deneyler oncesi hali

3.4. Sistem Tanilama

Sistem tanilama, gozlem sonuglarimdan matematiksel modellerin olusturulmasi i¢in

hazirlik asamasi olarak ifade edilmektedir. Bu ifade, matematiksel olarak sistem
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kimligini, coklu disiplinler arasi bir arastirma alani olusturmak icin hazirlanmstir.
Sistem tanilama teorisi, daha Onceki yillarda, elektrik-elektronik miihendisligi

otomatik kontrol boliimii tarafindan gelistirilen bir konu olarak bilinmektedir.

Sistem tanilamada modelleme 6zelliklerine bagl teknikler, dogrusal-dogrusal
olmayan, parametrik-parametrik olmayan, vb. pek c¢ok degisik sekilde
adlandirilmaktadir. Sistem tanilama tekniklerinde belirli bir model yapi, ilk kez
tanilanmissa, modelin amaglanan kullanimi sistem tanilamada etkili olmaktadir. Daha
sonra modele diger bilinmeyen parametreler dahil edilerek, sistemin fiziksel 6zellikleri

belirlenebilmektedir.

Gozlem verileri ile parametreleri tanimlama; problemde bulunan bilinmeyenlerin
tahmin edilmesini kolaylastirmaktadir. Tanimlama teknikleri, bir modelin tam

belirlenmesi i¢in bir uyarma (giris) ve yanit (¢ikt1) dlgtimlerini gerektirmektedir.

Deneyde, sarsma tablasina uygulanan uyarimlarin, model yapida bulunan sensérden
yanit verilerinin toplanmasi gerekmektedir. Bir¢ok miihendislik yapisini biiyiik
boyutlari, geometri ve konumlar1 nedeniyle uyarilma sonucu, harekete gecirilmesi
olduke¢a zordur. Bu yiizden bir yapiy1 biiyiik titresim seviyesinde harekete gecirmek
icin harici enerji gerekmektedir. Bu tiir zorluklarla basa ¢ikabilmek icin bazi
tanimlama algoritmalari, sadece titresim verisine bagli olan trafik, riizgar gibi ¢evre

kuvvetlerine bagl olarak gelistirilmistir.

Modal parametreler (dogal frekanslar, soniim oranlari, mod sekilleri) bilinen bir
uyarima gore normalize edilmedikleri i¢in, operasyonel parametreler olarak

siniflandirilmaktadir.

Otoyol ve asma kopriiler, binalar ve televizyon kuleleri gibi insaat miihendisligi
yapilarmin cihazlarla donatilarak yapisal olarak tanimlanmasi, yapisal saglik izleme
ve hasar tespit amaglar1 i¢cin algoritma gelistirmek, arastirmacilarin yap1 tanimlama

tekniklerini gelistirmesinde 6nemli olmaktadir [21].
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3.5. Metodoloji

3.5.1. Lineer sistemin matematiksel tanimi

Miihendislik yapilar1 sonsuz boyutta parametre sistemlerinden olugmaktadir. AR ve
ARMA modeller ayrik zamanli modeller olarak ifade edilebilmektedir. Ayrik zaman
karmagik sistemlerin analizinde sonlu boyutlu sistemler olusturur boylece sonsuz

boyutlu sistemlere pratik yaklasim olanagi sunmaktadir.

Ayrik zamanli (Discrete-time) AR(x) model : A(z).y(t)= B(z).u(t)+ e(t)
Ayrik zamanl (Discrete-time) ARMA(x) model : A(z).y(t)= B(z).u(t)+ C(z).e(t)

3.5.2. Modal parametrelerin tanimlanmasi

Uzay modeli, girdi verileri yardimiyla belirlendikten sonra, bir takim modsal
parametreler i¢in ¢ikis verileri olusturulmaktadir. Bir model olusturulurken, modal
parametrelerin belirlenmesi basit 6zdeger olarak ifade edilmektedir. Buradaki en
onemli konu, 6nceden bilinmeyen model tiirtiniin (AR, ARMA...) secilmesidir. Model
tirlinlin  se¢cimi, c¢ogu zaman sonuglari ve modal parametrelerin sayisini
belirlemektedir. Uygulamada, giiriiltii ve ayriklastirma hatalar1 nedeniyle modelin

belirlenmesi daha fazla analiz gerektirmektedir [21].

3.6. Cihazlarin Kurulumu ve Deneylerin Yapihip Kayitlarin Alinmasi

Burada genel amag; bir miihendislik yapisint insa edip, depremin olmasini
beklemektense insa ettigimiz yapinin olasi bir depremde nasil davranacagini
kestirebilmektir. Bu nedenle gercek yapi; sarsma tablasinin teknik kapasitesini
asmayacak sekilde belli bir oranda 6l¢eklenerek modellenip sarsma tablasi iizerinde
insa edilmelidir. Béylece yapinin daha 6nce kaydedilmis baslica deprem kayitlarinda
nasil davrandigmi sarsma tablasi deneyleri ile gozlemlenebilir. Sadece deprem
sirasinda degil diger zamanlarda da yapinin dinamik davranisi hakkinda bilgi edinmek

istiyorsak, yapmin farkli noktalarmna diisey ve yatay yonde ivmedlcerler (sensorler)
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yerlestirerek de yapmin dinamik performansi hakkinda anlik bilgiler elde

edebilmektedir.

Sarsma tablas1 lizerindeki model bir yapiya yada gercek bir mithendislik yapisini
sensoOrler ve kablolar aracilifiyla bilgisayarlara baglayip sonuglar1 ekranlardan takip

etme islemine o binanin enstriimantasyonu yani donatilmasi denir.

Gilintimiizde kopriiler, yliksek binalar, Ayasofya ve Sultanahmet Camisi gibi tarihi
yapilar, Marmaray gibi gelismis miithendislik yapilar1 ve pek ¢ok diger 6nemli yapilar
an be an “structural health monitoring” olarak adlandirilan yap1 sagligi izleme
sistemleri ile takip edilmekte ve olast hasar durumlarina kars1 onarim ve giiglendirme

gormektedirler.

Calismada sarsma tablasi ve yapi1 sensdrlerinin yani sira Iphone telefonlarin da bu
amagla kullanilabilecegini gostermek agisindan her ikisi ile de enstrumente edilmistir.
Sensor ve Iphone konumlar: her ikisi i¢inde sarsma tablasi iizeri yani zemin ve yap1

tepe noktasidir ve Sekil 3.5.’de gosterilmistir.

Sekil 3.5. Model yapinin enstriimantasyonu

Burada hem sensorler hemde Iphone telefonlarin deneyler esnasinda sarsintidan

etkilenip konumlarmni kaybetmemeleri i¢in her ikisi de bantla fotograflarda olduklar1
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konuma sabitlenmistir. Deneyde sarsma tablasi iizerinde insa edilen model yapiya
sirasiyla El centro, Kobe, Loma Prieta ve Sakarya deprem kayitlar1 ile 1 adet siniis

dalgas1 verilmis ve yapidan ivmedlgerler vasitasiyla kayitlar alimmistir [22].

Sekil 3.5°de de goriilecegi lizere sensor kayitlar: bir kablo ile bilgisayardaki kayit
programina aktarilirken es zamanlh olarak Iphone telefonlar ile de telefona kurulan

0zel bir program olan ijishin tarafindan kaydedilmistir.

3.7. MATLAB System Identification Toolbox

Sistem tanilama ara¢ kutusu, MATLAB fonksiyonlari, Simulink bloklar1 ve 6lgiilen
giris-cikis verisinden dinamik sistemlerin matematiksel modellerini olusturmak i¢in
yazilmis bir uygulamadir. Bu uygulama, kompleks ve kolay modellenemeyen
yapilarin dinamik sistem modellerini olusturmaya ve kullanmaya izin vermektedir.
Uygulamada siirekli-zaman, ayrik zaman, siire¢ modellerini ve durum uzay
modellerini tanimlamak i¢cin zaman-alan ve frekans-alan girig-¢ikis verisini
kullanilabilmektedir. Ayrica ara¢ kutusu, gizli ¢evrimici parametre tahmini ig¢in

algoritmalar olusturmay1 saglamaktadir.

Arag kutusu, maksimum olabilirlik, kestirme-hata minimizasyonu (PEM) ve alt-uzay
sistemi tanimlama gibi tanimlama tekniklerini icermektedir. Ara¢ kutusu ayrica
zaman serileri i¢in veri modelleme tahminini de desteklemektedir [23]. Bu ¢alismada
MATLAB System Identtification Toolbox kullanarak otoregresif (AR) ve otoregresif
hareketli ortalamalar (ARMA) modelleri iiretip bu modellerin yap1 tanima teknigi

acisindan avantaj ve dezavantajlar1 arastirilmistir.

Ik olarak deneyler sonucu elde edilen ham verilerin Sismosignal programda ‘FFT’
(fast fourier transform) grafikleri incelenerek filtrelemede bizim icin sinyalin degerli
oldugu yerlerin smirlarini belirlenmistir. Daha sonra deneyler sonucunda aldigimiz
kayitlardaki hem input hemde output i¢in ham verilerimize baseline correction (temel
sifir ¢izgisi diizeltmesi) ve filtrelemeleri uygulanmistir. Baseline corretion ve yukarida
anlatilan yontemle filtreleme yapilmis veriler i¢in input ve output’u aym grafikte iist

iiste ¢izdirerek grafigin senkronizesi ayarlanmistir.( Sekil 3.6, Sekil 3.7)
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Sekil 3.6. Sismosignal programda ‘FFT’ (fast fourier transform) grafiklerinin kontrolii

B Figure 1 _ 52
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Sekil 3.7. El Centro depremi girdi ve ¢ikt1 verilerinin iist liste ¢izdirerek grafigin senkronize edilmesi

Daha sonra zorlanmis titresim ve serbest titresim araliklarmi belirleyip bu datalar
MATLAB programma aktararak sytstem identification ile AR(x) ve ARMA(x)
modelleri olusturulmustur. Olusturulan modellerde girdilerle kalintilar arasinda ¢apraz
korelasyon olup olmadigini kontrol etmek i¢in residual analysis ekraninda sonuglarin

giivenli bolgede kalip kalmadigina ve ayrica beyazlik ve bagimsizlik testlerini gecip
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gecmedigine bakilmistir ve n katsayilar1 (polinom katsayilar) yiikseltilerek modelin

maksimum uyum oranlar1 elde edilmeye calisilmistir.

Capraz-korelasyon, x'in ve kaymanin (gecikmeli drneklerin) fonksiyon benzerligi
olarak ifade edilmektedir. EK 31 ve EK 32’deki modellerde grafigin kesikli ¢izgilerle
gosterilen alan i¢cinde kalmasi; girdilerle kalintilar arasinda korelasyon olmadigini

gostermektedir. Bu durum ¢alismanin dogrulugunu gostermektedir.

Tablo 3.2’deki modellerde bulunan grafikte kesikli ¢izgilerle gdsterilen alan giivenli
bolge olarak tanimlanmaktadir. Bu durum girdilerle kalintilar arasinda korelasyon
olmadigint gostermektedir. Girdilerle kalintilar arasinda korelasyon olmamasi
girdilerle kalintilar arasinda baglant1 olmadigin1 gostermektedir. Bu sartin saglanmasi

modelin dogru bir sekilde olusturuldugunu gostermektedir.

Tablo 3.2. Beyazlik ve Bagimsizlik Testleri

Residual Analysis; ul->y1 = O et
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BOLUM 4. SONLU ELEMAN MODELI VE DENEY SONUCLARI

4.1. Sonlu Elemanlar (Sap2000) Modeli

Model ¢elik yap1, mod ve frekans degerlerini gorebilmek i¢in sonlu eleman programi
SAP2000 ile modellenmistir. Deneyde kullanilan malzemeler St 37 celigi olarak
secilmis ve programa da St 37 ¢eligi olarak tanitilmistir. Kolonlar PL50*2, dosemeler
ise PL10 olarak isimlendirilip programa tanitilmistir. Poisson orani 0,3; Elastisite
modiilii 2,1x10® olarak secilmistir. Dosemeler rijit diyafram olarak secilmistir. (Sekil

4.1, Sekil 4.2)

J43-DView |
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Sekil 4.1. Sonlu Elemanlar (Sap2000) Modeli
T, Deformed Shape (MODAL) - Mode 1; T = 0,75737; f = 1,32037 ]’fﬁ Deformed Shape (MODAL) - Mode 2; T = 0,26289; f = 3,3039 1

"1, Deformed Shape (MODAL) - Mode 3; T = 0,17143; f = 5,83316 | 5%, Deformed Shape (MODAL) - Mode 4; T = 0,1396; = 7,16011 |

Sekil 4.2. Sonlu Elemanlar (Sap2000) Modeli Modal Analiz Sonuglar1



32

4.2. Sonuclarin Tartisilmasi

4.2.1. Zorlanmis titresim sonuclarinin kiyaslanmasi

El centro depremi Iphone kayd1 zorlanmus titresim i¢in sonuglari kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda fi=1,3204 ¢ikmaktadir. % 69 uyum orani elde
edilen AR(x) modelinde ise fi=1,56 ¢ikmaktadir. (Uyum oranlarmna Tablo 4.1 ve
Tablo 4.2°den, AR(x) ve ARMA(X) i¢in frekans degerlerine ise sirasiyla Sekil 4.3’den
Sekil 4.22°ye kadar olan sekillerden bakilabilir. Ayrica Sekil 4.23 ve Sekil 4.24°te
modellere ait grafiklere yer verilmistir). % 74,7 uyum orani elde edilen ARMA(x)
modelinde ise fi=1,56 c¢ikmaktadir. 1,56/1,3204=1,1815 oranmi elde etmekteyiz. Bu
da % 69 uyumlu AR(x) modelinin % 18’e yakin bir yaklagiklikla sonucu dogruladigini
gostermektedir.(Sekil 4.3)
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Sekil 4.3. El Centro Depremi Iphone Kaydi Zorlanmis Titresim Frekans Degerleri

Benzer sekilde Mod 2 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 69 uyum orani elde edilen AR(x) modelinde ise
£h=4,7 cikmaktadir. % 74,7 uyum orani elde edilen ARMA(x) modelinde ise £:=4,7
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cikmaktadir. 4,7/3,8039=1,2356 oranin elde etmekteyiz. Bu da % 69 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda 3=5,8332 cikmaktadir. % 69 uyum oran elde edilen AR(x) modelinde ise
£3=7,5 cikmaktadir. % 74,7 uyum orani elde edilen ARMA(x) modelinde ise £3=7,2
cikmaktadir. 7,5/5,8332=1,2857 oranim elde etmekteyiz. Bu da % 69 uyumlu AR(x)

modelinin % 28’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 69 uyum orani elde edilen AR(x) modelinde ise
£4=8,89 c¢ikmaktadir. % 74,7 uyum orani elde edilen ARMA(x) modelinde ise 4=8,9
ctkmaktadir. 8,89/7,1601=1,2416 oranini elde etmekteyiz. Bu da % 69 uyumlu AR(x)

modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger El Centro depremi i¢in modellerimizin uyum oranlart AR(X) i¢in % 69 ve
ARMA(x) % 74,7 degilde her ikisi i¢inde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmnda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise fi=1,0764 cikacakti. % 100 uyum oranmi elde edilen
ARMA(x) modelinde ise fi=1,1653 ¢ikacakt1.

AR(x) i¢in oranladigimizda 1,3204/1,0764=1,2267 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 122,7’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,1653=1,1331 oranim1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 113,3’e yakin bir yaklasiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.4. El Centro Depremi Sensor Kaydi Zorlanmis Titresim Frekans Degerleri

El centro depremi sensor kaydi zorlanmus titresim i¢in sonuglari kiyaslarsak; Sap2000
sonlu elemanlar yazilimida 1. Modda fi=1,3204 ¢ikmaktadir. % 78 uyum orani elde
edilen AR(x) modelinde ise fi=1,56 c¢ikmaktadir. % 76 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,57 c¢ikmaktadwr. 1,56/1,3204=1,1815 oranmi elde
etmekteyiz. Bu da % 78 uyumlu AR(x) modelinin % 18’e yakim bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.4)

Benzer sekilde Mod 2 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 78 uyum orani elde edilen AR(x) modelinde ise
£=4,68 cikmaktadir. % 76 uyum oram elde edilen ARMA(x) modelinde ise £:=4,68
ctkmaktadir. 4,68/3,8039=1,2303 oranini elde etmekteyiz. Bu da % 78 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 cikmaktadir. % 78 uyum orani elde edilen AR(x) modelinde ise
£3=7,3 c¢ikmaktadir. % 76 uyum orani elde edilen ARMA(x) modelinde ise £3=7,3
ctkmaktadir. 7,3/5,8332=1,2515 oranim elde etmekteyiz. Bu da % 78 uyumlu AR(x)

modelinin % 25’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda

4. Modda 4=7,1601 ¢ikmaktadir. % 78 uyum orani elde edilen AR(x) modelinde ise
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£4=8,9 ¢ikmaktadir. % 76 uyum oram elde edilen ARMA(x) modelinde ise f4=9
ctkmaktadir. 8,89/7,1601=1,2416 oranini elde etmekteyiz. Bu da % 78 uyumlu AR(x)

modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigimi gostermektedir.

Eger El Centro depremi i¢in modellerimizin uyum oranlart AR(X) i¢in % 78 ve
ARMA(x) % 76 degilde her ikisi icinde % 100 olsayd1 bu durumda; Sap2000 sonlu
elemanlar yazilimmda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise fi=1,2168 ¢ikacakt1 % 100 uyum oram elde edilen
ARMA(x) modelinde ise fi=1,1932 ¢ikacakt1.

AR(X) i¢in oranladigimizda 1,3204/1,2168=1,0851 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 108,5’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,1932=1,1066 oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 110,7’ye yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.5. Kobe Depremi Iphone Kaydi Zorlanmus Titresim Frekans Degerleri

Kobe depremi Iphone kaydi zorlanmis titresim i¢in sonuglari kiyaslarsak; Sap2000
sonlu elemanlar yazilimmda 1. Modda {i=1,3204 c¢ikmaktadir. % 84 uyum orani elde
edilen AR(x) modelinde ise fi=1,58 ¢ikmaktadir. % 83 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,58 ¢ikmaktadir.1,58/1,3204=1,1966 oranini elde
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etmekteyiz. Bu da % 84 uyumlu AR(x) modelinin % 20’ye yakm bir yaklagiklikla

sonucu dogruladigim gostermektedir. (Sekil 4.5)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 84 uyum orani elde edilen AR(x) modelinde ise
£h=4,71 c¢ikmaktadir. % 83 uyum orani elde edilen ARMA(x) modelinde ise £:=4,71
cikmaktadir. 4,71/3,8039=1,2382 oranini elde etmekteyiz. Bu da % 84 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 cikmaktadir. % 84 uyum oran elde edilen AR(x) modelinde ise
£3=7,26 c¢ikmaktadir. % 83 uyum orani elde edilen ARMA(x) modelinde ise £3=7,26
cikmaktadir. 7,26/5,8332=1,2446 oranini elde etmekteyiz. Bu da % 84 uyumlu AR(x)

modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 84 uyum orani elde edilen AR(x) modelinde ise
£4=8,89 c¢ikmaktadir. % 83 uyum orani elde edilen ARMA(x) modelinde ise 4=8,89
cikmaktadir. 8,89/7,1601=1,2416 oranini elde etmekteyiz. Bu da % 84 uyumlu AR(x)

modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger Kobe depremi i¢in modellerimizin uyum oranlar1 AR(x) i¢cin % 84 ve ARMA(x)
%383 degilde her ikisi i¢cinde % 100 olsaydi bu durumda; Sap2000 sonlu elemanlar
yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. % 100 uyum oram elde edilen AR(x)
modelinde ise f1=1,3272 ¢ikacaktl. % 100 uyum orani elde edilen ARMA(X)
modelinde ise fi=1,3114 ¢ikacakti.

AR(x) i¢in oranladigimizda 1,3204/1,3272=0,9949 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 99,5’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,3114=1,0069 oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 100,7’ye yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.6. Kobe Depremi Sensor Kaydi Zorlannus Titresim Frekans Degerleri

Kobe depremi sensor kaydi zorlanmis titresim i¢in sonuclar1 kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 83,7 uyum orani
elde edilen AR(x) modelinde ise fi=1,58 ¢ikmaktadir. % 66,3 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,58 c¢ikmaktadwr. 1,58/1,3204=1,1966 oranmi elde
etmekteyiz. Bu da % 83,7 uyumlu AR(x) modelinin % 20’ye yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.6)

Benzer sekilde Mod 2 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £;=3,8039 cikmaktadir. % 83,7 uyum orani elde edilen AR(x) modelinde
ise £©H=4,71 ¢ikmaktadir. % 78,7 uyum oram elde edilen ARMA(x) modelinde ise
£=4,71 c¢ikmaktadir. 4,71/3,8039=1,2382 oranimi elde etmekteyiz. Bu da % 83,7
uyumlu AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 83,7 uyum orani elde edilen AR(x) modelinde
ise £3=7,26 ¢ikmaktadir. % 78,7 uyum oram elde edilen ARMA(x) modelinde ise
£3=7,26 c¢ikmaktadir. 7,26/5,8332=1,2446 oranimi elde etmekteyiz. Bu da % 83,7
uyumlu AR(x) modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.
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Benzer sekilde Mod 4 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda £,=7,1601 c¢ikmaktadir. % 83,7 uyum orani elde edilen AR(x) modelinde
ise 4=8,85 ¢ikmaktadir. % 78,7 uyum orani elde edilen ARMA(x) modelinde ise
£4=8,85 c¢ikmaktadir. 8,85/7,1601=1,2535 oranmi elde etmekteyiz. Bu da % 83,7
uyumlu AR(x) modelinin % 25’¢ yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Eger Kobe depremi i¢in modellerimizin uyum oranlar1 AR(x) i¢in % 83,7 ve
ARMA(x) % 78,7 degilde her ikisi i¢inde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmnda 1. Modda £;=1,3204 ¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise f1=1,3225 c¢ikacakti. % 100 uyum oranm elde edilen
ARMA(x) modelinde ise fi=1,2435 ¢ikacakti.

AR(x) i¢in oranladigimizda 1,3204/1,3225=0,9984 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 99,84’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekt. ARMA(x) i¢in oranladigimizda 1,3204/1,2435=1,0618 oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 106,18’ye yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.7. Loma Prieta Depremi Iphone Kaydi Zorlanmus Titresim Frekans Degerleri
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Loma Prieta depremi Iphone kaydi zorlanmis titresim i¢in sonuglar1 kiyaslarsak;
Sap2000 sonlu elemanlar yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. % 63 uyum
orani elde edilen AR(x) modelinde ise fi=1,51 ¢ikmaktadir. % 60,8 uyum orani elde
edilen ARMA(x) modelinde ise fi=1,51 ¢ikmaktadwr. 1,51/1,3204=1,1436 oranini
elde etmekteyiz. Bu da % 63 uyumlu AR(x) modelinin % 14’e yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.7)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 63 uyum orani elde edilen AR(x) modelinde ise
£h=4,64 cikmaktadir. % 60,8 uyum orani elde edilen ARMA(x) modelinde ise f,=4,64
cikmaktadir. 4,64/3,8039=1,2198 oranini elde etmekteyiz. Bu da % 63 uyumlu AR(x)

modelinin % 22’ye yaki bir yaklasiklikla sonucu dogruladigini gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda 3=5,8332 cikmaktadir. % 63 uyum orani elde edilen AR(x) modelinde ise
£3=7,1 ¢ikmaktadir. % 60,8 uyum orani elde edilen ARMA(x) modelinde ise £3=7,1
ctkmaktadir. 7,1/5,8332=1,2172 oranim elde etmekteyiz. Bu da % 63 uyumlu AR(x)

modelinin % 22’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 63 uyum orani elde edilen AR(x) modelinde ise
£4=8,7 cikmaktadir. % 60,8 uyum orani elde edilen ARMA(x) modelinde ise 4=8,8
cikmaktadir. 8,7/7,1601=1,2151 oranim elde etmekteyiz. Bu da % 63 uyumlu AR(x)

modelinin % 22’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger Loma Prieta depremi i¢in modellerimizin uyum oranlart AR(x) i¢in % 63 ve
ARMA(x) % 60,8 degilde her ikisi i¢cinde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yaziliminda 1. Modda £;=1,3204 ¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise £1=0,9513 ¢ikacaktl. % 100 uyum orani elde edilen
ARMA(x) modelinde ise f1=0,9181 ¢ikacakt1.

AR(x) i¢in oranladigimizda 1,3204/0,9513=1,3880 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin %138,8’¢ yakin bir yaklasiklikla sonucu dogruladigini
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gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/0,9181=1,4382 oranim1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 143,8’ye yakin bir yaklasiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.8. Loma Prieta Depremi Sensor Kayd: Zorlanmus Titresim Frekans Degerleri

Loma Prieta depremi sensor kaydi zorlanmis titresim i¢in sonuglar1 kiyaslarsak;
Sap2000 sonlu elemanlar yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. % 57 uyum
orani elde edilen AR(x) modelinde ise fi=1,52 ¢ikmaktadir. % 54,8 uyum orani elde
edilen ARMA(x) modelinde ise fi=1,52 ¢ikmaktadir. 1,52/1,3204=1,1966 oranini
elde etmekteyiz. Bu da % 57 uyumlu AR(x) modelinin % 20’ye yakin bir yaklagiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.8)

Benzer sekilde Mod 2 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 57 uyum orani elde edilen AR(x) modelinde ise
£=4,7 cikmaktadir. % 54,8 uyum orani elde edilen ARMA(x) modelinde ise £:=4,7
cikmaktadir. 4,7/3,8039=1,2382 oranim elde etmekteyiz. Bu da % 57 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak;Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 cikmaktadir. % 57 uyum oran elde edilen AR(x) modelinde ise
£3=7,1 ¢ikmaktadir. % 54,8 uyum orani elde edilen ARMA(x) modelinde ise £3=7,1
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ctkmaktadir. 7,1/5,8332=1,2172 oranim elde etmekteyiz. Bu da % 57 uyumlu AR(x)

modelinin % 22’ye yakin bir yaklasiklikla sonucu dogruladigimi gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 57 uyum orani elde edilen AR(x) modelinde ise
£4=8,7 ¢ikmaktadir. % 54,8 uyum orani elde edilen ARMA(x) modelinde ise f4=8,7
cikmaktadir. 8,7/7,1601=1,2151 oranini elde etmekteyiz. Bu da % 83,7 uyumlu AR(x)

modelinin % 22’ye yakin bir yaklasiklikla sonucu dogruladigini gostermektedir.

Eger Loma Prieta depremi i¢in modellerimizin uyum oranlart AR(x) i¢in % 57 ve
ARMA(x) % 54,8 degilde her ikisi i¢inde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise £1=0,8607 c¢ikacakti. % 100 uyum oranmi elde edilen
ARMA(x) modelinde ise £1=0,8275 ¢ikacakti.

AR(x) i¢in oranladigimizda 1,3204/0,8607=1,5341 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 153,4’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/0,8275=1,5956 oranim1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 159,6’ye yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.9. Sakarya Depremi Iphone Kayd: Zorlanmis Titresim Frekans Degerleri
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Sakarya depremi Iphone kaydi zorlanmis titresim icin sonuglar1 kiyaslarsak; Sap2000
sonlu elemanlar yazilimmda 1. Modda {i=1,3204 c¢ikmaktadir. % 91 uyum oran elde
edilen AR(x) modelinde ise fi=1,55 ¢ikmaktadir. % 90,6 uyum oram elde edilen
ARMA(x) modelinde ise fi=1,55 c¢ikmaktadwr. 1,55/1,3204=1,1739 oranmi elde
etmekteyiz. Bu da % 91 uyumlu AR(x) modelinin % 17’e yakim bir yaklasiklikla
sonucu dogruladigini gostermektedir. (Sekil 4.9)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 91 uyum orani elde edilen AR(x) modelinde ise
£=4,65 cikmaktadir. % 90,6 uyum orani elde edilen ARMA(x) modelinde ise £r=4,65
cikmaktadir. 4,65/3,8039=1,2224 oranini elde etmekteyiz. Bu da % 91 uyumlu AR(x)

modelinin % 22’ye yakin bir yaklasiklikla sonucu dogruladigmi gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda 3=5,8332 cikmaktadir. % 91 uyum oran elde edilen AR(x) modelinde ise
£3=7,15 ¢ikmaktadir. % 90,6 uyum orani elde edilen ARMA(x) modelinde ise £3=7,15
ctkmaktadir. 7,15/5,8332=1,2257 oranini elde etmekteyiz. Bu da % 91 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 91 uyum orani elde edilen AR(x) modelinde ise
£4=8,7 cikmaktadir. % 90,6 uyum orani elde edilen ARMA(x) modelinde ise f4=8,9
ctkmaktadir. 8,7/7,1601=1,2151 oranin1 elde etmekteyiz. Bu da % 9luyumlu AR(x)

modelinin % 22’e yakin bir yaklasiklikla sonucu dogruladigimi gostermektedir.

Eger Sakarya depremi i¢in modellerimizin uyum oranlar1 AR(x) i¢cin % 91 ve
ARMA(x) % 90,6 degilde her ikisi i¢cinde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise fi=1,4105 ¢ikacaktl. % 100 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,4043 c¢ikacakti.

AR(x) i¢in oranladigimizda 1,3204/1,4105=0,9361 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin %93,6’e yakin bir yaklasiklikla sonucu dogruladigini
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gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,4043=0,9403 oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 94,03’e¢ yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.10. Sakarya Depremi Sens6r Kaydi Zorlanmus Titresim Frekans Degerleri

Sakarya depremi sensor kaydi zorlanmis titresim i¢in sonuglar1 kiyaslarsak; Sap2000
sonlu elemanlar yazilimida 1. Modda f1=1,3204 ¢ikmaktadir. % 90 uyum orani elde
edilen AR(x) modelinde ise fi=1,55 c¢ikmaktadir. % 89,9 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,55 c¢ikmaktadwr. 1,55/1,3204=1,1739 oranmi elde
etmekteyiz. Bu da % 90 uyumlu AR(x) modelinin % 17’ye yakm bir yaklagiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.10)

Benzer sekilde Mod 2 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 90 uyum orani elde edilen AR(x) modelinde ise
£=4,65 ¢ikmaktadir. % 89,9 uyum orani elde edilen ARMA(x) modelinde ise £,=4,65
cikmaktadir. 4,65/3,8039=1,2224 oranini elde etmekteyiz. Bu da % 90 uyumlu AR(x)

modelinin % 22’ye yakin bir yaklasiklikla sonucu dogruladigimi gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda 3=5,8332 c¢ikmaktadir. % 90 uyum orani elde edilen AR(x) modelinde ise
£3=7,16 ¢ikmaktadir. % 89,9 uyum orani elde edilen ARMA(x) modelinde ise £3=7,16
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cikmaktadir. 7,16/5,8332=1,22750oranin elde etmekteyiz. Bu da % 90 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 90 uyum orani elde edilen AR(x) modelinde ise
£4=8,85 ¢ikmaktadir. % 89,9 uyum orani elde edilen ARMA(x) modelinde ise 4=8,85
ctkmaktadir. 8,85/7,1601=1,2360 oranini elde etmekteyiz. Bu da % 90 uyumlu AR(x)

modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger Sakarya depremi i¢in modellerimizin uyum oranlart AR(x) i¢cin % 90 ve
ARMA(x) % 89,9 degilde her ikisi i¢inde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise £1=1,3950 c¢ikacaktli. % 100 uyum orani elde edilen
ARMA(x) modelinde ise f1=1,3935 ¢ikacakti.

AR(x) icin oranladigimizda 1,3204/1,395=0,9465 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 94,7°e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,3935=0,9475 oranim1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 94,8’¢ yakin bir yaklasiklikla

sonucu dogruladigimi gosterecekti.

Frequency response

1,58 468 61 74

Sekil 4.11. Sin 0,5 Hz Zemin Dalgasi Iphone Kaydi Zorlanmis Titresim Frekans Degerleri
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Sin 0,5 Hz Zemin Dalgas1 Iphone Kayd1 zorlanmis titresim i¢in sonuglar1 kiyaslarsak;
Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204 ¢ikmaktadir. % 81,6 uyum
orani elde edilen AR(x) modelinde ise fi=1,57 ¢ikmaktadir. % 81,4 uyum orani elde
edilen ARMA(x) modelinde ise fi=1,57 ¢ikmaktadir. 1,57/1,3204=1,1890 oranini
elde etmekteyiz. Bu da % 81,6 uyumlu AR(x) modelinin % 19’a yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.11)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 81,6 uyum orani elde edilen AR(x) modelinde
ise £©=4,67 ¢ikmaktadir. % 81,4 uyum orani elde edilen ARMA(x) modelinde ise
£=4,67 ¢ikmaktadir. 4,67/3,8039=1,2277 oranin1 elde etmekteyiz. Bu da % 81,6
uyumlu AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 81,6 uyum oran elde edilen AR(x) modelinde
ise £3=7,2 ¢ikmaktadir. % 81,4 uyum orani elde edilen ARMA(x) modelinde ise £3=7,3
cikmaktadir. 7,2/5,8332=1,2343 oranii elde etmekteyiz. Bu da % 81,6 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda f4,=7,1601 c¢ikmaktadir. % 81,6 uyum orani elde edilen AR(x) modelinde
ise £4=8,8 c¢ikmaktadir. % 81,4 uyum orani elde edilen ARMA(x) modelinde ise f4=9
cikmaktadir. 8,8/7,1601=1,2290 oranini elde etmekteyiz. Bu da % 81,6 uyumlu AR(x)

modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger Sin 0,5 Hz Zemin Dalgas1 Iphone Kayd: i¢in modellerimizin uyum oranlar1
AR(x) i¢in % 81,6 ve ARMA(x) % 81,4 degilde her ikisi i¢inde % 100 olsaydi bu
durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204 cikmaktadir. %
100 uyum oram elde edilen AR(x) modelinde ise fi=1,2811 ¢ikacakti. % 100 uyum
orani elde edilen ARMA(x) modelinde ise fi=1,2780 ¢ikacakti.
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AR(X) i¢in oranladigimizda 1,3204/1,2811=1,0307 oranim elde edebilirdik. Bu da %
100 uyumlu AR(x) modelinin %103,1°e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,2780=1,0332 oranim1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 103,3’e yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.12. Sin 0,5 Hz Zemin Dalgas1 Sensor Kaydi Zorlanmis Titresim Frekans Degerleri

Sin 0,5 Hz Zemin Dalgas1 Sensor Kaydi zorlanmus titresim i¢in sonuglar1 kiyaslarsak;
Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204 ¢ikmaktadir. % 75,6 uyum
orani elde edilen AR(x) modelinde ise fi=1,57 ¢ikmaktadir. % 72,3 uyum orani elde
edilen ARMA(x) modelinde ise fi=1,57 ¢ikmaktadwr. 1,57/1,3204=1,1890 oranini
elde etmekteyiz. Bu da % 75,6 uyumlu AR(x) modelinin % 19’a yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.12)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £;=3,8039 cikmaktadir. % 75,6 uyum orani elde edilen AR(x) modelinde
ise £©=4,65 ¢ikmaktadir. % 72,3 uyum orani elde edilen ARMA(x) modelinde ise
£=4,65 c¢ikmaktadir. 4,65/3,8039=1,2224 oranmi elde etmekteyiz. Bu da % 75,6
uyumlu AR(x) modelinin % 22’ye yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.
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Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 75,6 uyum orani elde edilen AR(x) modelinde
ise £3=7,25 ¢ikmaktadir. % 72,3 uyum orani elde edilen ARMA(x) modelinde ise
£3=7,25 c¢ikmaktadir. 7,25/5,8332=1,2429 oranim elde etmekteyiz. Bu da % 75,6
uyumlu AR(x) modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda £,=7,1601 c¢ikmaktadir. % 75,6 uyum orani elde edilen AR(x) modelinde
ise 4=8,9 ¢ikmaktadir. % 72,3 uyum orani elde edilen ARMA(x) modelinde ise f4=9
cikmaktadir. 8,9/7,1601=1,2430 oranini elde etmekteyiz. Bu da % 75,6 uyumlu AR(x)

modelinin % 24’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger Sin 0,5 Hz Zemin Dalgas1 Sensor Kaydi i¢cin modellerimizin uyum oranlar1
AR(x) i¢in % 75,6 ve ARMA(x) % 72,3 degilde her ikisi i¢inde % 100 olsaydi bu
durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204 cikmaktadir. %
100 uyum orani elde edilen AR(x) modelinde ise fi=1,1869 ¢ikacakti. % 100 uyum
orani elde edilen ARMA(x) modelinde ise fi=1,1351 ¢ikacakti.

AR(x) i¢in oranladigimizda 1,3204/1,1869=1,1125 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 111,3’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,1351=1,1633 oranim1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 116,3’e yakin bir yaklagiklikla

sonucu dogruladigimi gosterecekti.

4.2.2. Serbest titresim sonuclarinin kiyaslanmasi

Serbest titresim araligi belirlenirken, sarsma tablasi ilizerindeki yani zeminde olan
sensorden alinan ivme kaydinin sifira yaklastig1 yerden baslamak iizere, yaklasik 1000
data i¢in aralik belirlenmistir. Bu aralik serbest titresim araligi olarak ifade edilir. (EK

1- EK 10)
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El centro depremi Iphone kaydi serbest titresim i¢in sonuglar1 kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. % 96,4 uyum orani
elde edilen AR(x) modelinde ise fi=1,61 ¢ikmaktadir. % 95,7 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,61 c¢ikmaktadir. 1,61/1,3204=1,2193 oranin1 elde
etmekteyiz. Bu da % 96,4 uyumlu AR(x) modelinin % 22’ye yakin bir yaklasiklikla

sonucu dogruladigini gostermektedir.
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Sekil 4.13. El Centro Depremi Iphone Kayd1 Serbest Titresim Frekans Degerleri

Benzer sekilde Mod 2 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 96,4 uyum orani elde edilen AR(x) modelinde
ise £©=4,76 c¢ikmaktadir. % 95,7 uyum oram elde edilen ARMA(x) modelinde ise
£=4,76 ¢ikmaktadir. 4,76/3,8039=1,2514 oranin1 elde etmekteyiz. Bu da % 96,4
uyumlu AR(x) modelinin % 25’¢ yakin bir yaklasiklikla sonucu dogruladigini
gostermektedir. (Sekil 4.13)

Benzer sekilde Mod 3 i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 96,4 uyum orani elde edilen AR(x) modelinde
ise £3=7,2 ¢ikmaktadir. % 95,7 uyum orani elde edilen ARMA(X) modelinde ise
£3=8,9 c¢ikmaktadir. 7,2/5,8332=1,2343 oranin1 elde etmekteyiz. Bu da % 96,4 uyumlu
AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigmi gostermektedir.
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Eger El Centro depremi i¢in modellerimizin uyum oranlart AR(x) icin % 96,4 ve
ARMA(x) % 95,7 degilde her ikisi i¢ginde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise £1=1,5520 c¢ikacakti. % 100 uyum oranm elde edilen
ARMA(x) modelinde ise fi=1,5408 ¢ikacakt1.

AR(x) i¢in oranladigimizda 1,3204/1,5520=0,8508 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 85,1°¢ yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,5408=0,8570 oranini elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 85,7’¢ yakin bir yaklasiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.14. El Centro Depremi Sensor Kayd: Serbest Titresim Frekans Degerleri

El centro depremi sensor kaydi serbest titresim i¢in sonuglar1 kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 99,7 uyum orani
elde edilen AR(x) modelinde ise fi=1,61 ¢ikmaktadir. % 99,4 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,61 c¢ikmaktadwr. 1,61/1,3204=1,2193 oranmi elde
etmekteyiz. Bu da % 99,7 uyumlu AR(x) modelinin % 22’ye yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.14)
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Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £;=3,8039 c¢ikmaktadir. % 99,7 uyum orani elde edilen AR(x) modelinde
ise £©=4,8 ¢ikmaktadir. % 99,4 uyum orani elde edilen ARMA(xX) modelinde ise
£=4,8 ¢ikmaktadir. 4,8/3,8039=1,2619 oranini elde etmekteyiz. Bu da % 99,7 uyumlu
AR(x) modelinin % 26’ya yakin bir yaklasiklikla sonucu dogruladigmi

gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 99,7 uyum orani elde edilen AR(x) modelinde
ise £3=7,4 ¢ikmaktadir. % 99,4 uyum orani elde edilen ARMA(X) modelinde ise
£3=7,4 ¢cikmaktadir. 7,4/5,8332=1,2686 oranini elde etmekteyiz. Bu da % 99,7 uyumlu
AR(x) modelinin % 27’ye yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda £,=7,1601 c¢ikmaktadir. % 99,7 uyum orani elde edilen AR(x) modelinde
ise f4=9 ¢ikmaktadir. % 99,4 uyum orani elde edilen ARMA(x) modelinde ise 4=9
cikmaktadir. 9/7,1601=1,2570 oranim elde etmekteyiz. Bu da % 99,7 uyumlu AR(x)

modelinin % 26’ya yakin bir yaklasiklikla sonucu dogruladigimi gostermektedir.

Eger El Centro depremi i¢in modellerimizin uyum oranlart AR(x) icin % 99,7 ve
ARMA(x) % 99,4 degilde her ikisi i¢ginde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmnda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise fi=1,6052 c¢ikacakti. % 100 uyum orani elde edilen
ARMA(x) modelinde ise f1=1,6003 ¢ikacakt1.

AR(x) i¢in oranladigimizda 1,3204/1,6052=0,8226 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 82,3°e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,6003=0,8251oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 83’e yakin bir yaklasiklikla sonucu

dogruladigmi gosterecekti.
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Sekil 4.15. Kobe Depremi Iphone Kayd: Serbest Titresim Frekans Degerleri

Kobe depremi Iphone kaydi serbest titresim i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu
elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 95,8 uyum oram elde
edilen ARMA(x) modelinde ise fi=1,61 ¢ikmaktadir.1,61/1,3204=1,2193 oranin1 elde
etmekteyiz. Bu da % 95,8 uyumlu ARMA(x) modelinin % 22’ye yakmn bir
yaklagiklikla sonucu dogruladigini gostermektedir. (Sekil 4.15)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 95,8 uyum orani elde edilen ARMA(x)
modelinde ise £©:=3,1 c¢ikmaktadir. 3,1/3,8039=0,8150 oranini elde etmekteyiz. Bu da
% 95,8 uyumlu ARMA(x) modelinin % 18’e¢ yakm bir yaklasiklikla sonucu

dogruladigmi gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 c¢ikmaktadir. % 95,8 uyum orami elde edilen ARMA(x)
modelinde ise f3=4,75 c¢ikmaktadir. 4,75/5,8332=0,8143 oranimi elde etmekteyiz. Bu
da % 95,8 uyumlu ARMA(x) modelinin % 19’a yakin bir yaklasiklikla sonucu

dogruladigmi gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda £,=7,1601 c¢ikmaktadir. % 95,8 uyum orani elde edilen ARMA(x)
modelinde ise 4=7,37 ¢ikmaktadir. 7,37/7,1601=1,0293 oranmi elde etmekteyiz. Bu
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da % 95,8 uyumlu ARMA(x) modelinin % 3’e yakin bir yaklasiklikla sonucu

dogruladigmi gostermektedir.

Eger Kobe depremi i¢in modellerimizin uyum orant ARMA(x) %95,8 degilde % 100
olsaydi bu durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204
cikmaktadir. % 100 uyum orani elde edilen ARMA(x) modelinde ise fi=1,5424
cikacakti.

ARMA(x) i¢in oranladigimizda 1,3204/1,5424=0,8561 oranini elde edebilirdik % 100
uyumlu ARMA(x) modelinin % 86’ya yakin bir yaklasiklikla sonucu dogruladigini

gosterecekti.
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Sekil 4.16. Kobe Depremi Sensér Kaydi Serbest Titresim Frekans Degerleri

Kobe depremi sensor kaydi serbest titresim i¢in sonuglar1 kiyaslarsak; Sap2000 sonlu
elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 99,9 uyum oram elde
edilen AR(x) modelinde ise fi=1,61 c¢ikmaktadir. 1,61/1,3204=1,2193 oranmi elde
etmekteyiz. Bu da % 99,9 uyumlu AR(x) modelinin % 22’ye yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.16)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda

2. Modda £;=3,8039 cikmaktadir. % 99,9 uyum orani elde edilen AR(x) modelinde
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ise Hr=4 ¢ikmaktadir. 4 /3,8039=1,0516 oranin1 elde etmekteyiz. Bu da % 99,9 uyumlu
AR(x) modelinin % 5’e yakm bir yaklasiklikla sonucu dogruladigini gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 99,9 uyum orani elde edilen AR(x) modelinde
ise £3=4,75 c¢ikmaktadir. 4,75/5,8332=0,8143 oranini elde etmekteyiz. Bu da % 99,9
uyumlu AR(x) modelinin % 19’¢ yakin bir yaklagiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda £,=7,1601 c¢ikmaktadir. % 99,9 uyum orani elde edilen AR(x) modelinde
ise f4=7,4 cikmaktadwr. 7,4/7,1601=1,0335 oranin1 elde etmekteyiz. Bu da % 99,9
uyumlu AR(x) modelinin % 3’e¢ yakin bir yaklasiklikla sonucu dogruladigmi

gostermektedir.

Eger Kobe depremi i¢in modellerimizin uyum orant AR(x) i¢in % 99,9 degilde % 100
olsaydi bu durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204
ctkmaktadir. % 100 uyum orani elde edilen AR(x) modelinde ise fi=1,6084 ¢ikacakti.

AR(x) i¢in oranladigimizda 1,3204/1,6084=0,8209 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 82’¢ yakin bir yaklasiklikla sonucu dogruladigini

gosterecekti.
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Sekil 4.17. Loma Prieta Depremi Iphone Kaydi Serbest Titresim Frekans Degerleri

Loma Prieta depremi Iphone kaydi serbest titresim i¢in sonuglar1 kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. % 96 uyum orani elde
edilen AR(x) modelinde ise fi=1,58 ¢ikmaktadir. 1,58/1,3204=1,1966 oranim elde
etmekteyiz. Bu da % 96 uyumlu AR(x) modelinin % 20’ye yakim bir yaklagiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.17)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 96 uyum orani elde edilen AR(x) modelinde ise
£,=4,68 ¢ikmaktadir. 4,68/3,8039=1,2287 oranini elde etmekteyiz. Bu da % 96 uyumlu
AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigimi gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 cikmaktadir. % 96 uyum orani elde edilen AR(x) modelinde ise
£3=7,67 ¢ikmaktadir. 7,67/5,8332=1,3149 oranini elde etmekteyiz. Bu da % 96 uyumlu
AR(x) modelinin % 32’e yakin bir yaklasiklikla sonucu dogruladigmi gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda 4=7,1601 ¢ikmaktadir. % 96 uyum orani elde edilen AR(x) modelinde ise
£4=8,95 c¢ikmaktadir. 8,95/7,1601=1,25 oranin1 elde etmekteyiz. Bu da % 96 uyumlu
AR(x) modelinin % 25’e yakin bir yaklasiklikla sonucu dogruladigmi gostermektedir.
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Eger Loma Prieta depremi i¢in modellerimizin uyum orant ARMA(X) % 96 degilde %
100 olsayd1 bu durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204
ctkmaktadir. % 100 uyum orani elde edilen AR(x) modelinde ise fi=1,5168 ¢ikacakti.

ARMA(x) i¢in oranladigimizda 1,3204/1,5168=0,8705 oranini elde edebilirdik % 100
uyumlu AR(x) modelinin % 87,1°e yakm bir yaklasiklikla sonucu dogruladigini

gosterecekti.
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Sekil 4.18. Loma Prieta Depremi Sensér Kaydi Serbest Titresim Frekans Degerleri

Loma Prieta depremi sensor kaydi serbest titresim i¢in sonuglari kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 99,4 uyum orani
elde edilen AR(x) modelinde ise fi=1,58 ¢ikmaktadir. % 99,1 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,58 c¢ikmaktadwr. 1,58/1,3204=1,1966 oranmi elde
etmekteyiz. Bu da % 57 uyumlu AR(x) modelinin % 20’ye yakim bir yaklagiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.18)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 99,4 uyum oranmi elde edilen AR(x) modelinde
ise £©=4,68 c¢ikmaktadir. % 99,1 uyum oram elde edilen ARMA(x) modelinde ise
£=4,68 c¢ikmaktadir. 4,68/3,8039=1,2303 oranimi elde etmekteyiz. Bu da % 99,4
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uyumlu AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 99,4 uyum orani elde edilen AR(x) modelinde
ise £3=8,9 ¢ikmaktadir. % 99,1 uyum orani elde edilen ARMA(x) modelinde ise £3=8,9
cikmaktadir. 8,9/5,8332=1,5258 oranini elde etmekteyiz. Bu da % 99,4 uyumlu AR(x)

modelinin % 53’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.

Eger Loma Prieta depremi i¢in modellerimizin uyum oranlar1 AR(x) i¢cin % 99,4 ve
ARMA(x) % 99,1 degilde her ikisi i¢inde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yazilimmda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise fi=1,5705 c¢ikacakti. % 100 uyum oranm elde edilen
ARMA(x) modelinde ise fi=1,5658 ¢ikacakt1.

AR(X) i¢in oranladigimizda 1,3204/1,5705=0,8408 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 84,1’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,5658=0,8433 oranini elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 84,3’ye yakin bir yaklasiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.19. Sakarya Depremi Iphone Kayd: Serbest Titresim Frekans Degerleri
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Sakarya depremi Iphone kaydi serbest titresim i¢in sonuclar1 kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 94,2 uyum orani
elde edilen ARMA(x) modelinde ise fi=1,58 ¢ikmaktadir. 1,58/1,3204=1,1966
oranini elde etmekteyiz. Bu da % 94,2 uyumlu ARMA(x) modelinin % 20’ye yakin
bir yaklagiklikla sonucu dogruladigini gostermektedir. (Sekil 4.19)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda 1£=3,8039 c¢ikmaktadir. % 94,2 uyum orani elde edilen ARMA(x)
modelinde ise £=3,46 ¢ikmaktadir. 3,46/3,8039=0,9096 oranimni elde etmekteyiz. Bu
da % 94,2 uyumlu AR(x) modelinin % 9’a yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 c¢ikmaktadir. % 94,2 uyum oram elde edilen ARMA(x)
modelinde ise 3=4,68 ¢ikmaktadir. 4,68/5,8332=0,8023 oranimi elde etmekteyiz. Bu
da % 94,2 uyumlu AR(x) modelinin % 20’ye yakin bir yaklasiklikla sonucu

dogruladigmi gostermektedir.

Eger Sakarya depremi i¢in modellerimizin uyum orant ARMA(x) % 94,2 degilde %
100 olsayd1 bu durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204
ctkmaktadir. % 100 uyum orani elde edilen ARMA(x) modelinde ise fi=1,4884
cikacakti.

ARMA(x) i¢in oranladigimizda 1,3204/1,4884=0,8871 oranini elde edebilirdik % 100
uyumlu ARMA(x) modelinin % 88,7’¢ yakin bir yaklasiklikla sonucu dogruladigini

gosterecekti.
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Sekil 4.20. Sakarya Depremi Sensor Kaydi Serbest Titresim Frekans Degerleri

Sakarya depremi sensor kaydi serbest titresim i¢in sonuglar1 kiyaslarsak; Sap2000
sonlu elemanlar yaziliminda 1. Modda fi=1,3204 c¢ikmaktadir. % 99,2 uyum orani
elde edilen AR(x) modelinde ise fi=1,58 ¢ikmaktadir. % 99,2 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,58 c¢ikmaktadir. 1,58/1,3204=1,1966 oranini elde
etmekteyiz. Bu da % 99,2 uyumlu AR(x) modelinin % 20’ye yakin bir yaklasiklikla
sonucu dogruladigimi gostermektedir. (Sekil 4.20)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 99,2 uyum orami elde edilen AR(x) modelinde
ise £©=4,69 ¢ikmaktadir. % 99,2 uyum orani elde edilen ARMA(x) modelinde ise
£=4,69 c¢ikmaktadir. 4,69/3,8039=1,2330 orani elde etmekteyiz. Bu da % 99,2
uyumlu AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda £3=5,8332 c¢ikmaktadir. % 99,2 uyum orani elde edilen AR(x) modelinde
ise £3=8,9 ¢ikmaktadir. % 99,2 uyum orani elde edilen ARMA(x) modelinde ise £3=8,9
cikmaktadir. 8,9/5,8332=1,5258 oranini elde etmekteyiz. Bu da % 99,2 uyumlu AR(x)

modelinin % 53’e yakin bir yaklasiklikla sonucu dogruladigini géstermektedir.
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Eger Sakarya depremi i¢in modellerimizin uyum oranlart AR(x) i¢in % 99,2 ve
ARMA(x) % 99,2 degilde her ikisi i¢ginde % 100 olsaydi bu durumda; Sap2000 sonlu
elemanlar yaziliminda 1. Modda £;=1,3204 c¢ikmaktadir. % 100 uyum oram elde
edilen AR(x) modelinde ise fi=1,5674 c¢ikacakti. % 100 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,5674 ¢ikacakt1.

AR(x) i¢in oranladigimizda 1,3204/1,5674=0,8424 oranin1 elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 84,2’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,5674=0,8424 oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 84,2°¢ yakin bir yaklasiklikla

sonucu dogruladigimi gosterecekti.
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Sekil 4.21. Sin 0,5 Hz Zemin Dalgasi Iphone Kayd: Serbest Titresim Frekans Degerleri

Sin 0,5 Hz Zemin Dalgas1 Iphone Kayd1 serbest titresim i¢in sonuglar1 kiyaslarsak;
Sap2000 sonlu elemanlar yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. % 91,9 uyum
orani elde edilen ARMA(x) modelinde ise fi=1,58 ¢ikmaktadir. 1,58/1,3204=1,1966
oranini elde etmekteyiz. Bu da % 91,9 uyumlu ARMA(x) modelinin % 20’ye yakin
bir yaklasiklikla sonucu dogruladigini géstermektedir. ( Sekil 4.21)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 91,9 uyum orani elde edilen ARMA(x)
modelinde ise £=4,68 ¢ikmaktadir. 4,68/3,8039=1,2303 oranimi elde etmekteyiz. Bu
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da % 91,9 uyumlu AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu

dogruladigmi gostermektedir.

Benzer sekilde Mod 3 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
3. Modda f3=5,8332 c¢ikmaktadir. % 91,9 uyum oram elde edilen ARMA(x)
modelinde ise £3=6,1 ¢ikmaktadir. 6,1/5,8332=1,0457oranmi elde etmekteyiz. Bu da
% 91,9 uyumlu AR(x) modelinin % 5’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Benzer sekilde Mod 4 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
4. Modda f£,=7,1601 c¢ikmaktadir. % 91,9 uyum orani elde edilen ARMA(x)
modelinde ise f4=7,4 c¢ikmaktadir. 7,4/7,1601=1,0335 oranini elde etmekteyiz. Bu da
% 91,9 uyumlu AR(x) modelinin % 3’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Eger Sin 0,5 Hz Zemin Dalgas1 Iphone Kaydi i¢in modellerimizin uyum orani
ARMA(x) % 91,9 degilde % 100 olsayd: bu durumda; Sap2000 sonlu elemanlar
yazillminda 1. Modda f£1=1,3204 ¢ikmaktadir. % 100 uyum orani elde edilen
ARMA(x) modelinde ise fi=1,4520 ¢ikacakt1.

ARMA(x) i¢in oranladigimizda 1,3204/1,4520=0,9094 oranini elde edebilirdik % 100
uyumlu ARMA(x) modelinin % 91°e yakin bir yaklasiklikla sonucu dogruladigini

gosterecekti.
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Sekil 4.22. Sin 0,5 Hz Zemin Dalgas1 Sensor Kaydi Serbest Titresim Frekans Degerleri

Sin 0,5 Hz Zemin Dalgas1 Sensor Kaydi serbest titresim icin sonuglar1 kiyaslarsak;
Sap2000 sonlu elemanlar yaziliminda 1. Modda fi=1,3204 ¢ikmaktadir. % 99,1 uyum
orani elde edilen AR(x) modelinde ise fi=1,58 ¢ikmaktadir. % 98,8 uyum orani elde
edilen ARMA(x) modelinde ise fi=1,58 ¢ikmaktadir. 1,58/1,3204=1,1966 oranini
elde etmekteyiz. Bu da % 99,1 uyumlu AR(x) modelinin % 20’ye yakin bir
yaklagiklikla sonucu dogruladigini gostermektedir. (Sekil 4.22)

Benzer sekilde Mod 2 i¢in sonuglari kiyaslarsak; Sap2000 sonlu elemanlar yaziliminda
2. Modda £=3,8039 c¢ikmaktadir. % 99,1 uyum orani elde edilen AR(x) modelinde
ise £©=4,69 ¢ikmaktadir. % 98,8 uyum orani elde edilen ARMA(x) modelinde ise
£=4,69 c¢ikmaktadir. 4,69/3,8039=1,2330 oranmi elde etmekteyiz. Bu da % 99,1
uyumlu AR(x) modelinin % 23’e yakin bir yaklasiklikla sonucu dogruladigini

gostermektedir.

Eger Sin 0,5 Hz Zemin Dalgas1 Sensér Kaydi i¢cin modellerimizin uyum oranlar1
AR(x) i¢in % 99,1 ve ARMA(x) % 98,8 degilde her ikisi i¢ginde % 100 olsayd: bu
durumda; Sap2000 sonlu elemanlar yaziliminda 1. Modda f1=1,3204 ¢ikmaktadir. %
100 uyum orani elde edilen AR(x) modelinde ise f1=1,5658 ¢ikacakti. % 100 uyum
orani elde edilen ARMA(x) modelinde ise fi=1,5610 ¢ikacakti.
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AR(x) i¢in oranladigimizda 1,3204/1,5658=0,8433 oranini elde edebilirdik.Bu da %
100 uyumlu AR(x) modelinin % 84,3’e yakin bir yaklasiklikla sonucu dogruladigini
gosterecekti. ARMA(x) i¢in oranladigimizda 1,3204/1,5610=0,8459 oranin1 elde
edebilirdik % 100 uyumlu ARMA(x) modelinin % 84,6’¢ yakin bir yaklasiklikla

sonucu dogruladigini gosterecekti.

Tablo 4.1. Zorlanmis Titresim Model Uyum Oranlar1

Deprem AR(X) Model Uyum Oran1 | ARMA(X) Model Uyum Orani
El Centro (Iphone) % 74,65 % 68,96
El Centro (Sensor) % 78,45 % 76,11
Kobe (Iphone) % 84,14 % 83,15
Kobe (Sensor) % 83,71 % 66,25
Loma Prieta (Iphone) % 63 % 60,79
Loma Prieta (Sensdr) % 57,04 % 54,8
Sakarya (Iphone) % 91,18 % 90,55
Sakarya (Sensor) % 90,37 % 89,93
Sin 0.5 Zemin Dalgasi (Iphone) % 81,63 % 81,42
Sin 0.5 Zemin Dalgasi (Sensor) % 75,61 % 72,32

Tablo 4.2. Serbest Titresim Model Uyum Oranlari

Deprem AR(X) Model Uyum Oran1 | ARMA(X) Model Uyum Orani
El Centro (Iphone) % 96,4 % 95,74
El Centro (Sensor) % 99,74 % 99,41
Kobe (Iphone) % 99,19 % 95,81
Kobe (Sensor) % 99,87 % 99,13
Loma Prieta (Iphone) % 96,05 % 96
Loma Prieta (Sensdr) % 99,42 % 99,13
Sakarya (Iphone) % 95,13 % 94,19
Sakarya (Sensor) % 99,22 % 99,19
Sin 0.5 Zemin Dalgasi (Iphone) % 97,41 % 91,89
Sin 0.5 Zemin Dalgasi (Sensor) % 99,12 % 98,84
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BOLUM 5. SONUC VE ONERILER

Deneyler sonunda sarsma tablasinda bulunan sensor ve akilli telefonlardan alian ivme
verileri, MATLAB’da se¢ilen model tipine gére (AR-ARMA) islenip, yapinin dinamik

karakteristikleri Boliim 4°de belirlemeye ¢alisilmistir.

Boliim 4°de hesaplanan sonuclar degerlendirildiginde, Iphone’larin i¢cindeki sensorler
ile alinan kayitlardan elde edilen modellerin, sensorlerden elde edilen sonuglardan ¢ok
daha 1y1 bigimde modeli temsil ettigi kanaatine varilabilmektedir. Ayrica Iphone’larin
yap1 sagligi izlemedeki onemini anlatmasi bakimindan oldukca iyi bir 6rnek teskil
etmektedir. Sarsma tablasi testleri bir deprem tarafindan iiretilen parametreleri 6lgmek

icin cep telefonlarmnin giivenilir oldugunu gostermektedir.

Otoregresif (AR(x)) ve otoregresif hareketli ortalamalar (ARMA(x)) modelleri
kullanarak yapt kimligi tanimlamayi1 degerlendirecek olursak; sonuglardan da
gorildiigli tlizere her iki yontemde yapinin dinamik kimligini tam anlamiyla
yansitabilmeleri agisindan oldukca etkili yontemlerdir. ARMA(x) modelin AR(x)

modele gore biraz daha 6ne ¢iktigini gorebilmekteyiz.

Ayrica, AR(x), ARMA(x) modelinin ylizlerce katsay1 icermelerine ragmen MATLAB
ile kolayca hesaplanabilmeleri de miihendislere zaman acisindan oldukg¢a avantaj
saglamaktadirlar. MATLAB Sytem Identification Toolbox yapilarin dinamik
karakteristiklerini hesaplamada hizli ve etkili bir yontem olarak her zaman

kullanilabilir.

Ancak hem AR(x) hem de ARMA(X) i¢cin verilerimizin igerdigi giiriilti ve diger
kalintilar nedeniyle ilk etapta % 100 uyumlu model olusturulamiyor olmasi bir

dezavantaj olarak sayilabilir.
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EK 5: Loma Prieta Iphone input-output grafigi
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EK 7: Sakarya Iphone input-output grafigi
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EK 9: Sin 0,5 Hz zemin dalgasi Iphone input-output grafigi
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EK 13: Kobe Iphone zorlanmis titresim curve fitting grafigi
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EK 26: Loma Prieta sensor serbest titresim curve fitting grafigi

4\ Curve Fitting Tool
9

File Fit View Tools Desktop Window Help

- X

v|ax

&l %608 ]

BODBAO

Larma priste iphone st } n

Fitname: | Lama priate iphone st
Xdate 2

Vdatz b

Zdata  (none)

Weights: | (none) v

Results.

| Polynomial ¥ [ Aute fit
Degree 1 Fit
Robust: | Off stop
[ Center and scale

Fit Optionse |

Linear model Poly 1
) =pix +p2
Coefficients (with 95% confidence bounds):
2,841 (458, -1.091)
0.0001402 {-0.0004416, 0.000722)

Goadness of fit:
SSE: 0,08771
Rosquare: 0.01007
Adjusted R-5quare: 000908
RMSE: 0,003375

¢ bw.a
Lama priate 1phone st

a x107

Table of Fits

Fit name Data Fittype SSE
Lama priate iph... |b v, a |poly1 loos77

R-square DFE AdjR-sq RMSE # Coeff
jo.0t01 jooe 0.0091 [0:0004 2

Validation Data Validation SSE Validation RMSE




EK 27: Sakarya Iphone serbest titresim curve fitting grafigi

4\ Curve Fitting Tool
9

File Ft View Tools Deskop Window Help

80

- X

3lax

B IRET TR

BHODBO

* sakaryaiphonest x| 7

Fit name: |sakarya phone st

Kdata: |2 -]
Vot b v
Zdata: | (none) v

Weights: | (none) v

Results

Polynomial
Degree: 1
Robust: | Off

[ Center and scale

Fit Options...

Autofit
it

Stop

Linear modl Poly L:
) =pLf +p2
Coefficients (with 95% confidence bounds):
pl=  -1613 (-3.302,0.0772)
p2= -1.497-05 (-0.0004943, 0.0004643)

Goodness of fit:
SSE: 0.05969
Resquare: 0.003502
Adjusted R-square: 0.002503
RMSE: 0.007734

.
P 5T R e

¢ bw.a
sakarya phone st|

-0.005

0,01+

-0.015 -

x10™

Table of Fits

Fit name = Data Fittype SSE
[ sakarya phone st b vs. a |poly1 l0.0se7

R-square DFE AdjR-sq RMSE # Coeff
lo.co3s jooe. 00025 00077 2

Validation Data

Validation SSE Validation RMSE

EK 28: Sakarya sensor serbest titresim curve fitting grafigi

4\ Curve Fitting Tool
9

File Fit View Tools Desktop Window Help

- X

v|ax

&l %608 4 ]

BODBAO

*sokaryasensarst %] 1)

Fitname: |sakarya sensdr st
Xdate ¢
Vate d
Zdata  (none) v

Weights: | (none) v

Polynemial
Degree 1
Robust: | Off

[ Center and scale

Fit Optionse |

[ Aute fit
Fit

Stop

Results.

Linear model Poly 1:
) =pix +p2
Coefficients (with 95% confidence bounds):
9,185 (5,456, 12.91)
0,000133 (-0.0002652, 0.0005311)

Goodness of fit:
SSE: 0,04109
Rosquare: 0.02287
Adiusted R-5quare: 0.02189
RMSE: 0.006415

dvs.c
sakarya sensor st

x107

Table of Fits

Fit name Data Fittype SSE
I sakarya sensor st [dvs. ¢ |poly1 00411

R-square DFE AdjR-sq RMSE # Coeff
lo.0229 jooe 00219 [0:0064 2

Validation Data

Validation SSE Validation RMSE




EK 29: Sin 0,5 Iphone serbest titresim curve fitting grafigi

4\ Curve Fitting Tool
File Fit View Tools Desktop Window Help

81

o X

lax

s @[N80 0 - EHEY

BHODBO

* i 0,5 1phone st x‘ &

Fitname: |sin 0,5 iphone st

Xdat: |2 |
Vit b v
Zdata: | (none) |

Weights: | (none) v

Polynomial vl
Degree: |1 vl
Robust: | Off v

[ Center and scale

Fit Options.

Auto fit
Fit

Stop

Results

Linear model Poly 1:
() =pL* +p2
Coefficients (with 95% confidence bounds):
pl= 0.7128 (3,17, L.753)
p2= 7.3%8e-05 (-0.0002239, 0,0003778)

Goodness of fit:
SSE: 002393
Rsquare: 0.0003224
Adiusted R-square: -0.0006793
RMSE: 0.004896

bvs.a

<in 0,5 1phone st

. 1
!
¥

x0™

Table of Fits

Fit name = Data Fit type SSE
[ <in 0,5 phone st b vs. a |polyt l0.0239

R-square DFE
3.2236e-04 928

AdjR-sq RMSE # Coeff Validation Data

|-6.7932e-04 0.0049 2

Validation SSE Validation RMSE

EK 30: Sin 0,5 sensor serbest titresim curve fitting grafigi

4\ Curve Fitting Tool
File Fit View Tooks Desktop Window Help

= X

A x

HODBO

B IREYTE=

* &in0,5 sensor st x‘ n

Fit name: sin 0,5 sensbr st

Kdata: | v

Vit |d vl
Zdsta: |{none) vl

Weights: | none) vl

Polynomizl v
Degree: |1 v
Robust: | Off v

[ Center and scale

Fit Options.

Auto fit
it

Stop

Results

Linear model Poly1:
(g =p1=x +p2

Coefficients (with 95% confidence bounds):
pl= 4924 (3012,90.49)
p2= 644405 (-0.0003173, 0.0001859)

Goodness of fit:

SSE: 001655

Resquare: 0.005474
Adjusted R-square: 0.004477
RMSE: 0.004073.

¢ dw.c
sin 0,5 sensir st | |

x10°

Table of Fits

Fit name = Data Fittype SSE
I <in 0,5 sensorst [dvs. ¢ |poly1 00166

R-square DFE

|0.0055

AdjR-sq RMSE # Coeff Validation Data

998 00045 0.0041 2

Validation SSE Validation RMSE




EK 31: Zorlanms Titresim i¢cin AR(X) ve ARMA(X) Modelleri

A MATLAR RO %
I®  — o
file Options Window _Felp &j @ File Options Style Channel Experiment Help

Import data v Import models ~ =

‘ = Operations. D 1 s mage nmert  Smbiokgy Measured and simulated model output
Acquisiton Control
J ’ - { BestFits L
< Preprocess > AL | lamx2625252: 74.65
¢ | ecphone || ecphoned t ant545? |lame252535: o I 5
E
| [~ 1
=
| p oll
§ Working Data
g ‘
u 05
[} Estinate — v
Data Views o - Model Views .

[ Time plot Workspace | | LTI Viewer Model output [ Transient resp Nonlinear ARX. 0 5 10 15 20 25 30

L] Data spectra Modelresids [ |Frequencyresp | HammWiener e

[ Frequency function ' [ zeros and poles.

L [ s e sitin B Residual Analysis: ul-»y1 - o X

Vaidation Data
Click on data/model icans to plotfunplot curves. File Options Style Channel Help

Autocorrelation of residuals for output y1
0.05

Select a file to view details 3 M

Cross corr for input ut and output y1 resids

-0.05
A 15 =0 < 0 5 10 15 20

Samples

nnnnnn

El Centro Iphone Zorlanmis Titresim Modelleri

Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(2) = 1 -4.197 (+/- 0.01896) z-1 + 6.067 (+/- 0.08191) z°-2 - 2.109 (+/- 0.1415) z-
3 -2.407 (+/- 0.147) /-4 +0.9431 (+/- 0.154) 2/-5 + 1.358 (+/- 0.1549) z*-6+ 0.05468
(+/- 0.157) z°-7 - 0.7541 (+/- 0.1568) z/-8 - 0.47 (+/- 0.1575) z°-9+ 0.3521 (+/-
0.1577) 2°-10 + 0.375 (+/- 0.1578) z*-11 - 0.0932 (+/- 0.1579) z-12 + 0.04675 (+/-
0.1579) z°-13 - 0.3124 (+/- 0.158) z°-14- 0.0895 (+/- 0.1582) z/-15 + 0.3003 (+/-
0.1581) z-16 - 0.00661 (+/- 0.1581) z*-17 + 0.02129 (+/- 0.1579) z*-18 - 0.06772
(+/- 0.1579) z°-19+ 0.01856 (+/- 0.1579) z*-20 - 0.08054 (+/- 0.1579) z*-21 - 0.11
(+/- 0.158) z°-22 + 0.3422 (+/- 0.158) z°-23 - 0.2192 (+/- 0.158) z°-24- 0.06337 (+/-
0.158) 225 + 0.1316 (+/- 0.1581) z°-26 + 0.1248 (+/- 0.1582) z°-27 - 0.1386 (+/-
0.1582) z°-28 - 0.2276 (+/- 0.1583) z-29+ 0.2907 (+/- 0.1583) z*-30 - 0.045 (+/-
0.1584) z°-31 - 0.09579 (+/- 0.1583) z-32 + 0.137 (+/- 0.1582) z-33 - 0.1295 (+/-
0.1582) z/-34+ 0.1538 (+/- 0.158) z°-35 - 0.1869 (+/- 0.1578) z-36 - 0.04107 (+/-
0.1575) 2°-37 + 0.3026 (+/- 0.1568) z-38 - 0.08989 (+/- 0.1568) z°-39- 0.2231 (+/-
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0.1549) z*-40 + 0.1097 (+/- 0.1539) z*-41 + 0.03657 ( +/- 0.1469) z"*-42 + 0.07202
(+/- 0.1411) z*-43 - 0.1198 (+/- 0.08136) z*-44  + 0.04035 (+/- 0.01876) z*-45

B(z) = -0.05952 (+/- 0.04761) z-2 + 0.04043 (+/- 0.1353) z-3 + 0.08254 (+ /- 0.151)
774+ 0.02977 (+/- 0.159) z-5 + 0.03636 (+/- 0.1592) z* -6 - 0.3238 (+/- 0.1626) z-
7+ 0.0002585 (+/- 0.1629) z*-8 + 0.278 (+/- 0.1631) z-9 + 0.05335 (+/- 0.1633) z-
10 - 0.2431 (+/- 0.1632) z-11+ 0.2255 (+/- 0.1633) z-12 - 0.03865 (+/- 0.1632) z-
13 - 0.3259 (+/- 0.1632) z-14 + 0.2438 (+/- 0.1632) z*-15 + 0.1614 (+/- 0.1632) z-
16 - 0.1615 (+/- 0.1631) 2*-17 - 0.1647 (+/- 0.1627) z-18 + 0.2404 (+/- 0.1624) z-
19 + 0.02346 (+/- 0.1625) z*-20 - 0.0878 (+/- 0.1624) z*-21 - 0.2297 (+/- 0.1625) z-
22+ 0.4014 (+/- 0.1625) z°-23 - 0.109 (+/- 0.1626) z*-24 - 0.1881 (+/- 0.1625) z*-25
+0.1105 (+/- 0.1626) 2°-26 - 0.06904 (+/- 0.1626) z*-27 + 0.01352 (+/- 0.1626) z-
28 + 0.003082 (+/- 0.1626) z°-29 + 0.3294 (+/- 0.1629) z°-30 - 0.1586 (+/- 0.1631)
731 - 0.2725 (+/- 0.163) z*-32 + 0.1609 (+/- 0.163) z*-33 - 0.1445 (+/- 0.1631) z-
34 +0.07918 (+/- 0.1631) z°-35 + 0.2532 (+/- 0.1631) z*-36 - 0.1974 (+/- 0.1632) -
37 4 0.09296 (+/- 0.1631) z-38 - 0.1468 (+/- 0.163) z°-39- 0.08608 (+/- 0.1629) z-
40 - 0.04618 (+/- 0.1627) 41 + 0.3323 (+/- 0.1593) z°-42 + 0.1009 (+/- 0.1593) -
43 - 0.159 (+/- 0.1513) z-44 - 0.2802 (+/- 0.1361) 2°-45 + 0.1984 (+/- 0.04814) z-
46

Name: AR(x)45452

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=45 nb=45 nk=2

Number of free coefficients: 90

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(2) = 1 - 4.987 (+/- 0.2037) z-1 + 10.35 (+/- 1.092) z-2 - 11.87 (+/- 2.509) z*-3 +
9.843 (+/- 3.328) 24 - 9.237 (+/- 3.15) 2°-5 + 8.888 (+/- 2.68) 7/-6 - 5.236 (+/- 2.666)
277 + 1.803 (+/- 2.73) -8 - 2.503 (+/- 2.593) -9 + 3.835 (+/- 2.501) z°-10 - 2.283
(+/- 2.633) Z7-11 + 0.8953 (+/- 2.661) Z*-12 - 2.346 (+/- 2.544) z*-13 + 3.477 (+/-
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2.461) 2714 -2.028 (+/- 2.564) =15 +0.7671 (+/- 2.574) 2°-16 - 0.4905 (+/- 2.463)
7717 - 2.358 (+/- 2.342) 2718 + 7.405 (+/- 2.21) 719 - 9.504 (+/- 2.313) z-20 +
7.905 (+/- 2.637) 221 - 6.016 (+/- 2.377) 2°-22 + 4.339 (+/- 1.558) z*-23 - 2.089 (+/-
0.642) 7-24 + 0.4404 (+/- 0.1187) z°-25

B(z) = -0.08831 (+/- 0.04486) z-2 + 0.1675 (+/- 0.166) z*-3 - 0.07928 (+/- 0.2723)
74+ 0.06505 (+/- 0.3126) 2°-5 + 0.053 (+/- 0.3368) 26 - 0.4213 (+/- 0.3545) z°-7
+0.4239 (+/- 0.3337) 2°-8 - 0.09928 (+/- 0.3182) -9 + 0.01201 (+ /- 0.3184) z*-10
- 0.1642 (+/- 0.3221) z°-11 + 0.182 (+/- 0.3247) z°-12 - 0.004559 (+/- 0.3271) z-13
-0.07233 (+/- 0.3235) z°-14 - 0.03566 (+/- 0.3258) z-15 + 0.0703 (+/- 0.3267) z°-16
+0.145 (+/- 0.3239) z*-17 - 0.2164 (+/- 0.317) z*-18 + 0.02873 (+/- 0.3138) z-19 +
0.03066 (+/- 0.325) z*-20 + 0.04677 (+/- 0.3508) z*-21 - 0.1581 (+/- 0.3534) z-22 +
0.3331 (+/- 0.3315) 2°-23 - 0.4799 (+/- 0.2916) z*-24 + 0.3699 (+/- 0.1827) z*-25 -
0.1095 (+/- 0.04997) z*-26

C(z) = 1 - 0.8425 (+/- 0.2043) z*-1 + 0.9568 (+/- 0.2819) z*-2 - 0.9659 (+/- 0.2866)
273 + 0.9346 (+/- 0.2539) 2°-4 - 0.7449 (+/- 0.2564) z°-5+ 0.1996 (+/- 0.2742) -6
- 0.3753 (+/- 0.254) z*-7 + 0.2974 (+/- 0.2437) z°-8 - 0.3711 (+/- 0.2511) z*-9 +
0.01239 (+/- 0.2676) z-10 - 0.2518 (+/- 0.2528) z-11 + 0.4604 (+/- 0.2414) z*-12 -
0.1227 (+/- 0.2606) z*-13+ 0.2841 (+/- 0.2549) z*-14 - 0.1301 (+/- 0.2514) z*-15 +
0.1263 (+/- 0.2415) z-16 + 0.5386 (+/- 0.2337) z°-17 - 0.7361 (+/- 0.2301) z*-18 +
0.7519 (+/- 0.2584) z*-19 - 0.8009 (+/- 0.2508) z*-20 + 0.4106 (+/- 0.1949) z*-21 -
0.4683 (+/- 0.1156) z*-22 + 0.03802 (+/- 0.05316) z*-23- 0.1349 (+/- 0.03281) z-24
- 0.05865 (+/- 0.02876) 2°-25

Name: amx2525252

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=25 nb=25 nc=25 nk=2

Number of free coefficients: 75
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o\ MATLAB R20

I System Identification Tool - Untitled - O X _ i
Fle Ovidis; WEdoR ey ] o File Options Syle Channel Experiment Help
Import data v o Import models pE ysis image Instrument SimBiology ’ Measured and simulated madel output
Acquisiton Conirol
A — = \ i
1 < Preprocess ~ [an55551: 78.45
+ | ecsensor || ecsensird ans5551 |famc2020201 05 2020201 76.11] ©
t P
A 0
=
ecsensord 0
Working Data
i ! 05
Estimate > v
Deta Views W = Model Views. "
[ Time plot |Workspace || LTI Viewer | [/ Model output [ Transient resp Nonlnear ARX. 0 5 10 15 20 i 30
Time
[ Data spectra fiodelresids  [DFrequencyresp | | Hamm-Wiener
[ Frequency function - [ zeros and poies e
cacnstrd [] Hoise specium ]

Jruc Valdation Data
Click on dataimode!icons to plotiunplot curves. File Options Style Channel Help

Autocorrelation of residuals for outputy1 =

Select a file to view details fb
0

Cross corr forinput u1 and output y4 resids

Samples

El Centro Sensoér Zorlanmis Titresim Modelleri

Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1-3.673 (+/- 0.01936) z-1 + 4.128 (+/- 0.07378) z-2 + 0.008965 (+/- 0.1089)
773 - 2.096 (+/- 0.1091) z°-4 - 0.4458 (+/- 0.1165) z-5 + 0.7156 (+/- 0.1168) -6 +
1.131 (+/- 0.1176) 27 - 0.2323 (+/- 0.1196) z*-8 - 0.6731 (+/- 0.1197) -9 - 0.1793
(+/- 0.1204) z°-10 + 0.0398 (+/- 0.1204) z*-11 + 0.3836 (+/- 0.1204) z*-12 + 0.1266
(+/- 0.1207) z-13 - 0.08012 (+/- 0.1207) z-14 - 0.2645 (+/- 0.1206) z*-15- 0.102 (+/-
0.1204) 2716 + 0.1677 (+/- 0.1204) 2°-17 + 0.05205 (+/- 0.1203) z-18 + 0.2427 (+/-
0.1203) z-19 - 0.1086 (+/- 0.1204) z*-20- 0.309 (+/- 0.1204) z*-21 + 0.05931 (+/-
0.1204) 2°-22 - 0.01587 (+/- 0.1204) z*-23 + 0.2785 (+/- 0.1204) z°-24 - 0.1726 (+/-
0.1205) z°-25+ 0.1007 (+/- 0.1205) z°-26 - 0.0343 (+/- 0.1205) z*-27 - 0.07161 (+/-
0.1207) z-28 - 0.004492 (+/- 0.1207) z°-29 - 0.07716 (+/- 0.1208) z*-30 + 0.07217
(+/- 0.1207) z-31 + 0.142 (+/- 0.1205) z-32 + 0.04104 (+/- 0.1206) z*-33 - 0.2363
(+/- 0.1206) z°-34 + 0.0009522 (+/- 0.1205) z-35+ 0.1085 (+/- 0.1203) z*-36 -
0.08681 (+/- 0.1202) z*-37 + 0.2316 (+/- 0.12) z*-38 - 0.1726 (+/- 0.12) z*-39 - 0.1131
(+/- 0.1201) z°-40  + 0.1325 (+/- 0.1201) z°-41 + 0.04906 (+/- 0.1201) z°-42 -
0.05996 (+/- 0.12) z*-43 + 0.03414 (+/- 0.1197) z*-44 - 0.1104 (+/- 0.1197) z*-45+
0.0731 (+/- 0.1195) z°-46 - 0.05194 (+/- 0.1188) z*-47 + 0.1509 (+/- 0.1187) 2"-48 -
0.0001074 (+/- 0.117) 2°-49 - 0.214 (+/- 0.1157) z*-50 + 0.06946 (+/- 0.1156) z-51
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+0.05311 (+/- 0.108) z*-52 + 0.09289 (+/- 0.1076) z*-53- 0.1493 (+/- 0.06916) z"-54
+0.05193 (+/- 0.01723) z*-55

B(z) =-0.02039 (+/- 0.02361) z-1 +0.08736 (+/- 0.07875) z*-2 - 0.1063 (+/- 0.1056)
7°-3 - 0.004423 (+/- 0.1056) z*-4 + 0.06587 (+/- 0.1083) z*-5+ 0.02302 (+/- 0.1085)
2°-6 - 0.06368 (+/- 0.1094) z-7 + 0.02797 (+/- 0.1094) z-8 - 0.07988 (+/- 0.1094)
729 + 0.1755 (+/- 0.1095) z-10 - 0.1606 (+/- 0.1097) z*-11 + 0.04607 (+/- 0.1097)
77-12-0.01807 (+/- 0.1096) z*-13 + 0.06627 (+/- 0.1096) z*-14 - 0.01223 (+/- 0.1096)
2715 - 0.08678 (+/- 0.1095) z-16 + 0.2031 (+/- 0.1096) z*-17 - 0.2786 (+/- 0.1096)
2718 + 0.04697 (+/- 0.1097) z-19 + 0.2604 (+/- 0.1098) z*-20- 0.1458 (+/- 0.1099)
721 - 0.04993 (+/- 0.1099) z*-22 - 0.09718 (+/- 0.1099) z*-23 + 0.1374 (+/- 0.1099)
7724+ 0.04929 (+/- 0.1099) z-25- 0.0806 (+/- 0.1099) z°-26 - 0.03072 (+/- 0.1099)
7727 +0.05401 (+/- 0.1098) z-28 - 0.02488 (+/- 0.1098) z*-29 + 0.0372 (+/- 0.1098)
7730 - 0.05869 (+/- 0.1098) z*-31 + 0.007635 (+/- 0.1098) z*-32 + 0.1251 (+/-
0.1099) z°-33 + 0.02909 (+/- 0.1099) z*-34 - 0.2348 (+/- 0.11) z°-35+ 0.1465 (+/-
0.1101) z°-36 - 0.09887 (+/- 0.1101) z*-37 + 0.04838 (+/- 0.11) z*-38 - 0.134 (+/-
0.11) /-39 + 0.3452 (+/- 0.11) 2°-40 - 0.221 (+/- 0.1102) z*-41 - 0.05622 (+/- 0.1103)
242 + 0.1482 (+/- 0.1104) z*-43 - 0.06205 (+/- 0.1105) z*-44 + 0.000842 (+/-
0.1105) z°-45- 0.04378 (+/- 0.1105) z-46 + 0.04129 (+/- 0.1104) z°-47 + 0.05788
(+/- 0.1104) *-48 - 0.07765 (+/- 0.1104) z*-49 - 0.08797 (+/- 0.1096) z-50 +0.1419
(+/- 0.1092) *-51 - 0.02663 (+/- 0.107) z-52 - 0.04069 (+/- 0.1066) z-53 + 0.06339
(+/- 0.08342) z°-54 - 0.0367 (+/- 0.02667) 2*-55

Name: AR(x)55551

Sample time: 0.01 seconds
Parameterization:
Polynomial orders: na=55 nb=55 nk=1

Number of free coefficients: 110

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)
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A(z) =1 -5.959 (+/- 0.4922) z*-1 + 14.79 (+/- 3.209) z"-2 - 19.26 (+/- 9.114) z"-3+
14.04 (+/- 14.85) z*-4 - 7.255 (+/- 16.14) z*-5 + 4.407 (+/- 14.46) z"-6+ 1.099 (+/-
12.77) z*-7 - 6.859 (+/- 9.806) z*-8 + 1.108 (+/- 6.514) z*-9+ 9.91 (+/- 5.414) z*-10 -
10.78 (+/- 8.376) z*-11 + 5.485 (+/- 11.1) z"-12- 3.642 (+/- 10.46) z*-13 + 0.07786
(+/- 9.433) z*-14 + 7.687 (+/- 7.462) z*-15 - 10.03 (+/- 4.655) z*-16 + 4.528 (+/-
5.166) z*-17 + 0.4393 (+/- 4.129) z"-18- 1.06 (+/- 1.646) z*-19 + 0.2676 (+/- 0.2672)
z"-20

B(z) = 0.002165 (+/- 0.0237) z-1 + 0.01646 (+/- 0.13) z*-2 - 0.1053 (+/- 0.3169) z-
3 +0.2333 (+/- 0.4714) /-4 - 0.2472 (+/- 0.5328) z-5 + 0.08855 (+/- 0.5628) z-6
+0.04077 (+/- 0.5805) z-7 + 0.02437 (+/- 0.5714) z*-8- 0.205 (+/- 0.5735) z-9 +
0.4863 (+/- 0.6154) *-10 - 0.9117 (+/- 0.7543) z-11 + 1.192 (+/- 0.9418) z-12 -
0.985 (+/- 1.132) z-13+ 0.5164 (+/- 1.252) z°-14 - 0.1757 (+/- 1.224) z*-15 - 0.1371
(+/- 1.107) z-16 + 0.5066 (+/- 0.9189) z*-17 - 0.6193 (+/- 0.6041) z*-18+ 0.3683 (+/-
0.2567) z*-19 - 0.08929 (+/- 0.05072) z*-20

C(z) = 1 - 2.174 (+/- 0.4925) z-1 + 2.098 (+/- 1.348) z-2 - 1.4 (+/- 1.828) z*-3+
1.208 (+/- 1.846) z°-4 - 0.668 (+/- 1.851) z°-5 - 0.5406 (+/- 1.675) z°-6 + 0.5269 (+/-
1.143) 2°-7 + 0.6556 (+/- 0.85) z°-8 - 1.229 (+/- 0.9536) z-9+ 0.9587 (+/- 1.29) z"-
10 - 0.7632 (+/- 1.382) z*-11 + 0.5089 (+/- 1.357) z-12 + 0.3985 (+/- 1.243) z-13 -
1.067 (+/- 0.855) z°-14 +0.903 (+/- 0.5999) z*-15- 0.2667 (+/- 0.5654) z*-16 - 0.1181
(+/-0.3567) 2°-17 +0.1422 (+/- 0.1273) 218 - 0.07722 (+/- 0.06587) z*-19 - 0.05161
(+/- 0.05646) z°-20

Name: amx2020201

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=20 nb=20 nc=20 nk=I

Number of free coefficients: 60
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 3.699 (+/- 0.01723) z°-1 + 4.463 (+/- 0.06606) z-2 - 0.6079 (+/- 0.1014)
773 - 2.225 (+/- 0.1019) z-4 + 0.2666 (+/- 0.1088) z-5+ 1.179 (+/- 0.109) z°-6 +
0.1736 (+/- 0.1108) z-7 - 0.5031 (+/- 0.1109) z*-8- 0.365 (+/- 0.1112) z°-9 + 0.1223
(+/- 0.1114) z°-10 + 0.3082 (+/- 0.1114) z*-11 + 0.0944 (+/- 0.1115) z*-12 - 0.1872
(+/- 0.1115) z-13 - 0.06833 (+/- 0.1115) z*-14 - 0.07887 (+/- 0.1115) z-15 + 0.1474
(+/- 0.1115) 2-16 - 0.07713 (+/- 0.1115) z*-17 + 0.1805 (+/- 0.1115) z-18 - 0.1146
(+/- 0.1115) 2-19 - 0.03666 (+/- 0.1115) z*-20 +0.09821 (+/- 0.1115) z*-21- 0.08893
(+/- 0.1116) 2°-22 - 0.1121 (+/- 0.1116) z°-23 + 0.1577 (+/- 0.1116) z*-24 + 0.009251
(+/- 0.1116) z°-25 + 0.1019 (+/- 0.1116) z-26- 0.2344 (+/- 0.1116) z*-27 + 0.006603
(+/- 0.1116) z°-28 + 0.1318 (+/- 0.1116) z*-29 + 0.08637 (+/- 0.1116) z*-30 - 0.1466
(+/- 0.1116) z°-31- 0.1454 (+/- 0.1116) z-32 + 0.3121 (+/- 0.1116) z°-33 - 0.2091
(+/- 0.1117) 2°-34 + 0.06381 (+/- 0.1116) z°-35 + 0.1262 (+/- 0.1115) z*-36- 0.2503
(+/- 0.1115) 2°-37 + 0.1067 (+/- 0.1117) z-38 - 0.003805 (+/- 0.1117) z-39 +0.1642
(+/- 0.1117) 2740 - 0.1985 (+/- 0.1117) z*-41+ 0.01831 (+/- 0.1118) z*-42 - 0.01095
(+/- 0.1118) z°-43 + 0.2153 (+/- 0.1117) z*-44 - 0.3325 (+/- 0.1118) z°-45 + 0.2174
(+/- 0.1119) 27-46- 0.02177 (+/- 0.1119) z*-47 - 0.09347 (+/- 0.1118) z*-48 + 0.1393
(+/- 0.1118) 2°-49 - 0.06412 (+/- 0.1118) z*-50 - 0.02436 (+/- 0.1118) z*-51- 0.1328
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(+/- 0.1118) z°-52 + 0.2438 (+/- 0.1118) z*-53 + 0.01015 (+/- 0.1119) z*-54 - 0.2179
(+/- 0.112) 2-55 + 0.1278 (+/- 0.1121) 2°-56 - 0.001756 (+/- 0.1121) z*-57 - 0.05003
(+/- 0.112) z-58 + 0.05397 (+/- 0.112) z-59 - 0.05341 (+/- 0.112) z-60 + 0.09715
(+/- 0.112) z7-61- 0.07411 (+/- 0.112) z°-62 - 0.02367 (+/- 0.112) z-63 + 0.03693
(+/- 0.1119) z-64 - 0.01195 (+/- 0.1118) z*-65 + 0.1043 (+/- 0.1118) 2*-66 - 0.2061
(+/- 0.1117) z°-67 + 0.1265 (+/- 0.1118) z*-68 + 0.001463 ( +/-0.1118) z-
69 +0.005705 (+/- 0.1117) 2°-70 - 0.02475 (+/- 0.1116) z>-71+ 0.007241 (+/- 0.1114)
272 - 0.1038 (+/- 0.1109) z-73 + 0.2193 (+/- 0.1109) z-74 - 0.1051 (+/- 0.1089)
7775 - 0.1318 (+/- 0.1083) z*-76+ 0.1539 (+/- 0.1017) z-77 + 0.01482 (+/- 0.09923)
2778 - 0.08419 (+/- 0.05907) z*-79 + 0.03208 (+/- 0.01398) z*-80

B(z) = 0.05131 (+/- 0.02932) z*-1 - 0.09176 (+/- 0.09028) z*-2 - 0.09028 (+/- 0.1088)
773 +0.2123 (+/- 0.1113) 24 - 0.01683 (+/- 0.1125) z°-5 - 0.001695 (+/- 0.1146)
276 - 0.0877 (+/- 0.1146) -7 - 0.1015 (+/- 0.115) z*-8 + 0.1757 (+/- 0.1151) 29 -
0.0577 (+/- 0.1151) z-10 -0.01623 (+/- 0.1151) z*-11 + 0.07322 (+/- 0.1151)
2°-12 + 0.03882 (+/- 0.115) z°-13 + 0.08203 (+/- 0.1151) z-14 - 0.2611 (+/- 0.1153)
215+ 0.0172 (+/- 0.1154) 216 + 0.0535 (+/- 0.1153) z*-17 + 0.04719 (+/- 0.1153)
718 - 0.1188 (+/- 0.1153) z*-19 + 0.01201 (+/- 0.1154) z°-20 + 0.08891 (+/- 0.1153)
221 - 0.01962 (+/- 0.1153) 2°-22 - 0.1387 (+/- 0.1153) z*-23 + 0.1971 (+/- 0.1153)
2°-24+0.008498 (+/- 0.1153) 2-25+0.06541 (+/- 0.1153) 2°-26 - 0.1251 (+/- 0.1152)
7727 + 0.1215 (+/- 0.1153) 2°-28 - 0.1049 (+/- 0.1153) z-29 - 0.07936 (+/- 0.1152)
2°-30 - 0.0009428 (+/- 0.1152) z*-31 - 0.0009331 (+/- 0.1152) z°-32+0.1231 (  +-
0.1152) z°-33 + 0.04789 (+/- 0.1152) z*-34 - 0.254 (+/- 0.1151) z*-35 + 0.1497 (+/-
0.1152) z*-36 + 0.05032 (+/- 0.1152) z*-37 + 0.01054 (+/- 0.1152) z*-38 - 0.09733
(+/- 0.1151) 2°-39 + 0.1391 (+/- 0.1151) z°-40- 0.1048 (+/- 0.1151) z-41 - 0.0653
(+/- 0.1151) z°-42 + 0.1067 (+/- 0.1151) z-43 - 0.08593 (+/- 0.115) z*-44 - 0.01809
(+/- 0.115) 2°-45+ 0.06595 (+/- 0.1149) z-46 + 0.09132 (+/- 0.1148) z*-47 - 0.1278
(+/- 0.1148) z°-48 - 0.04905 (+/- 0.1148) z°-49 + 0.1095 (+/- 0.1148) z*-50+ 0.0957
(+/- 0.1149) z-51 - 0.1523 (+/- 0.1149) z*-52 - 0.006085 ( +/- 0.1148) z°-53 +0.0213
(+/- 0.1149) z°-54 + 0.01954 (+/- 0.1149) z-55+ 0.03391 (+/- 0.1148) z-56 -
0.006423 (+/- 0.1149) z*-57 - 0.0321 (+/- 0.1149) z*-58 + 0.01428 (+/- 0.1149) z-59
- 0.09528 (+/- 0.1149) z°-60 + 0.06471 (+/- 0.1149) z-61 - 0.02596 (+/- 0.1149) z-
62 + 0.1651 (+/- 0.1148) 2°-63 - 0.05948 (+/- 0.1148) 2-64 - 0.144 (+/- 0.1148) 2
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65 + 0.08552 (+/- 0.1149) z-66 + 0.02479 (+/- 0.1148) z°-67 - 0.01291 (+/- 0.1148)
268 + 0.001672 (+/- 0.1148) z°-69 - 0.02002 (+/- 0.1147) z*-70+ 0.07159 (+/-
0.1148) z*-71 - 0.1093 (+/- 0.1147) z-72 - 0.01966 ( +/- 0.1145) z*-73 + 0.025 (+/-
0.1143) z°-74 + 0.03417 (+/- 0.1142) z°-75+ 0.003826 (+/- 0.1124) z-76 - 0.06342
(+/- 0.1122) 2°-77 +0.195 (+/- 0.1087) z-78 - 0.1543 (+/- 0.09737) z°-79 + 0.02183
(+/- 0.03598) z*-80

Name: AR(x)80801

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=80 nb=80 nk=1
Number of free coefficients: 160

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(2) = 1 - 3.608 (+/- 0.1486) z/-1 + 3.489 (+/- 0.5539) z-2 + 1.949 (+/- 0.6436) 2*-3
- 5.015 (+/- 0.6987) 24 + 1.361 (+/- 1.221) 2-5 +2.379 (+/- 1.007) -6 - 2.915 (+/-
1.18) Z°-7 + 2.409 (+/- 1.232) 28 - 1.251 (+/- 0.8046) z-9 - 0.7949 (+/- 0.6351) -
10 +2.299 (+/- 0.5396) z-11 - 0.3923 (+/ - 0.429) z/-12 - 3.218 (+/- 0.445) 213 +
2.62 (+/- 0.6501) z-14+ 1.585 (+/- 0.7919) z/-15 - 4.02 (+/- 0.7874) z*-16 + 2.805
(+/- 1.178) z*-17 + 0.4933 (+/- 0.9666) z°-18 - 3.253 (+/- 0.8518) z-19 + 3.445 (+/-
1.015) z°-20 - 0.5143 (+/- 0.7073) z*-21 - 2.823 (+/- 0.5818) z°-22 + 3.041 (+/-
0.7745) z°-23 - 0.9995 (+/- 0.7068) z°-24 - 1.258 (+/- 0.5441) z-25 + 2.408 (+/-
0.6337) 2°-26 - 0.874 (+/- 0.541) z°-27 - 1.783 (+/- 0.3855) z*-28 + 2.226 (+/- 0.459)
729 + 0.6306 (+/- 0.4353) z-30 - 3.862 (+/- 0.398) z*-31 + 3.277 (+/- 0.8002) z-
32 - 0.4014 (+/- 0.8583) 2°-33 - 1.358 (+/- 0.6828) z°-34 + 2.321 (+/- 0.8181) z-35 -
1.562 (+/- 0.7218) z-36 - 1.318 (+/- 0.3942) z*-37 + 2.724 (+/- 0.4972) z*-38- 1.545
(+/- 0.3075) z°-39 + 0.3047 (+/- 0.06745) z-40

B(z) = 0.08318 (+/- 0.02767) -1 - 0.1658 (+/- 0.08468) z*-2 - 0.09334 (+/- 0.09415)
273 + 0.2482 (+/- 0.1077) -4 + 0.08291 (+/- 0.1301) z°-5- 0.06274 (+/- 0.1184) -
6 - 0.06091 (+/- 0.1124) z-7 - 0.1691 (+/- 0.1238) z-8 + 0.0449 (+/- 0.128) z-9 +
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0.02756 (+/- 0.1176) z* 10 - 0.03797 (+/- 0.1078) z-11 + 0.2059 (+/- 0.1143) z-12
+0.2496 (+/- 0.1254) z°-13 - 0.1346 (+/- 0.1375) z-14 - 0.4221 (+/- 0.1426) 215 -
0.06401 (+/- 0.1481) z*-16 + 0.0676 (+/- 0.1578) z-17 + 0.09035 ( +/- 0.1565) z-
18+ 0.1017 (+/- 0.1436) z-19 + 0.1054 (+/- 0.1512) z°-20+ 0.1494 (+/- 0.1551) z-
21-0.04213 (+/- 0.1618) z*-22 - 0.3806 (+/- 0.161) z*-23 + 0.09838 (+/- 0.1824) z-
24 +0.2092 (+/- 0.1774) 2°-25+ 0.01718 (+/- 0.1574) 2-26 - 0.1345 (+/- 0.1558) z-
27 - 0.02609 (+/- 0.1379) z°-28 - 0.04364 (+/- 0.1291) z*-29 - 0.1365 (+/- 0.1235) z-
30 + 0.01972 (+/- 0.1194) z°-31 + 0.04665 (+/- 0.1305) z*-32 + 0.2474 (+/- 0.1322)
7°-33 + 0.09759 (+/- 0.1457) z°-34 - 0.2913 (+/- 0.1291) z°-35+ 0.1209 (+/- 0.146)
7°-36+0.1074 (+/- 0.1483) z°-37 - 0.2619 (+/- 0.1037) z°-38 + 0.0614 (+/- 0.121) z-
39 + 0.04489 (+/- 0.05983) z°-40

C(z) = 1 + 0.06345 (+/- 0.1494) z*-1 - 0.675 (+/- 0.1192) z*-2 - 0.2408 (+/- 0.1889)
773 - 0.6888 (+/- 0.1743) z°-4 - 0.6304 (+/- 0.1283) z°-5+ 0.365 (+/- 0.1693) -6 +
0.1211 (+/- 0.09305) z*-7 + 0.6946 (+/- 0.0982) z-8 + 0.5852 (+/- 0.1077) z°-9 -
0.2587 (+/- 0.116) z-10 - 0.4553 (+/- 0.1076) z°-11 + 0.1463 (+/- 0.1147) z*-12 -
0.1935 (+/- 0.1258) z*-13 - 0.1725 (+/- 0.1117) z/-14 + 0.6394 (+/- 0.1142) z~-15 -
0.1194 (+/- 0.1316) z*-16- 0.09208 (+/- 0.09168) z*-17 + 0.4138 (+/- 0.09789) z-18
- 0.4247 (+/- 0.1104) 219 - 0.1763 (+/- 0.08122) z°-20 + 0.2488 (+/- 0.09401) z-
21-0.4132 (+/- 0.1012) 2°-22 + 0.0115 (+/- 0.08963) z*-23 + 0.2193 (+/- 0.07225) z-
24 - 0.1728 (+/- 0.07779) z°-25 + 0.09173 (+/- 0.05986) z-26 + 0.3713 (+/- 0.05289)
7727 -0.2057 (+/- 0.07139) 2°-28 - 0.3824 (+/- 0.06841) z*-29 + 0.3496 (+/- 0.09308)
2°-30 - 0.2287 (+/- 0.1214) z*-31 + 0.2871 (+/- 0.1022) z*-32 + 0.375 (+/- 0.05677)
7°-33 - 0.3285 (+/- 0.08598) z°-34 - 0.02992 (+/- 0.05562) z-35 + 0.08284 (+/-
0.04815) z°-36 - 0.3491 (+/- 0.04835) z°-37 + 0.1527 (+/- 0.0445) z°-38 - 0.02698
(+/- 0.02383) 2°-39 + 0.06021 (+/- 0.02117) z-40

Name: amx4040401

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=40 nb=40 nc=40 nk=I

Number of free coefficients: 120
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 3.346 (+/- 0.01737) z*-1 + 3.195 (+/- 0.06065) z*-2 + 0.4818 (+/- 0.08215)
773 - 1.356 (+/- 0.08249) z°-4 - 0.8567 (+/- 0.08576) z°-5 + 0.3257 (+/- 0.08704) z"-
6 + 0.8456 (+/- 0.08712) z*-7 + 0.2338 (+/- 0.08835) z/-8 - 0.3306 (+/- 0.08848) z-
9 - 0.4306 (+/- 0.08869) *-10+ 0.05083 (+/- 0.08899) z*-11 + 0.05949 (+/- 0.08895)
Z-12 + 0.3078 (+/- 0.08893) z°-13 - 0.03027 (+/- 0.08903) z/-14 - 0.1871 (+/-
0.08906) z-15- 0.07125 (+/- 0.08905) z-16 +0.03471 (+/- 0.08902) z*-17 + 0.05781
(+/- 0.08904) z*-18 + 0.1411 (+/- 0.08906) z*-19 - 0.06808 (+/- 0.08909) z"-20-
0.04391 (+/- 0.08907) z*-21 - 0.05266 (+/- 0.08905) z*-22 + 0.0262 (+/- 0.08902) z*-
23-0.1175 (+/- 0.08899) z*-24 + 0.1335 (+/- 0.089) z*-25+ 0.07237 (+/- 0.08902) z"-
26 +0.05955 (+/- 0.08901) z-27 - 0.1368 (+/- 0.08899) *-28 - 0.04537 (+/- 0.08903)
729 - 0.04038 (+/- 0.08896) z°-30+ 0.0273 (+/- 0.08887) z°-31 + 0.1569 (+/-
0.08886) z-32 - 0.06608 (+/- 0.08892) z-33 + 0.08182 (+/- 0.08893) z*-34 - 0.1496
(+/- 0.08888) z*-35- 0.09356 (+/- 0.08887) z*-36 + 0.1316 (+/- 0.08887) z*-37 -
0.005602 (+/- 0.08891) z°-38 + 0.1172 (+/- 0.0889) z*-39 - 0.08303 (+/- 0.08893) z-
40 - 0.06536 (+/- 0.08892) z°-41 + 0.02401 (+/- 0.08884) z-42 - 0.0116 (+/- 0.08883)
77-43 + 0.03985 (+/- 0.08881) z*-44 - 0.03608 (+/- 0.08881) z°-45+ 0.07323 (+/-
0.0888) z°-46 - 0.03498 (+/- 0.08882) z*-47 - 0.1049 (+/- 0.08872) z*-48 + 0.1538
(+/- 0.08873) z-49 + 0.001958 (+/- 0.08872) z-50- 0.1688 (+/- 0.0887) z°-51 +
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0.08498 (+/- 0.08875) z*-52 + 0.08214 (+/- 0.08876) z-53 - 0.07814 (+/- 0.0887) -
54 + 0.0719 (+/- 0.08872) z-55- 0.1592 (+/- 0.08875) z-56 + 0.0967 (+/- 0.08881)
Z-57 + 0.09436 (+/- 0.08882) z-58 - 0.07056 (+/- 0.08877) z*-59 - 0.1182 (+/-
0.08876) z*-60+ 0.1205 (+/- 0.08879) z-61 + 0.008719 (+/- 0.08881) z-62 - 0.05084
(+/- 0.08881) z-63 + 0.02134 (+/- 0.0888) z*-64 + 0.09545 (+/- 0.08876) z-65-
0.1622 (+/- 0.08885) z-66 + 0.03733 (+/- 0.08892) z*-67 - 0.01468 (+/- 0.08894) -
68 + 0.1022 (+/- 0.08892) 2°-69 - 0.04018 (+/- 0.08893) z°-70+ 0.07744 (+/- 0.08887)
271 - 0.2262 (+/- 0.08886) z-72 + 0.1189 (+/- 0.08896) z*-73 + 0.05371 (+/-
0.08895) z°-74 - 0.05019 (+/- 0.08893) z-75+ 0.05709 (+/- 0.0889) z*-76 - 0.07723
(+/- 0.08894) z*-77 + 0.06794 (+/- 0.08905) z°-78 - 0.08547 (+/- 0.08913) z*-79 -
0.02001 (+/- 0.08913) z*-80+ 0.09758 (+/- 0.08914) z*-81 + 0.07324 (+/- 0.08912)
2°-82 - 0.09826 (+/- 0.08911) z*-83 - 0.04638 (+/- 0.08913) z*-84 - 0.003692 (+/-
0.08914) z°-85 + 0.03177 (+/- 0.08915) z*-86 + 0.02815 (+/- 0.08915) z°-87 +
0.04982 (+/- 0.08918) z-88 - 0.1365 (+/- 0.08923) z*-89 + 0.1202 (+/- 0.08924) z-
90- 0.0363 (+/- 0.08925) z*-91 - 0.008372 (+/- 0.08921) z*-92 - 0.08672 (+/- 0.08922)
2°-93 + 0.1453 (+/- 0.08923) z*-94 - 0.08109 (+/- 0.08926) z*-95+ 0.03183 (+/-
0.08925) 2°-96 + 0.0244 (+/- 0.0892) z*-97 - 0.0725 (+/- 0.08914) z*-98 - 0.03524
(+/- 0.08915) z°-99 + 0.1569 (+/- 0.08909) z*-100- 0.102 (+/- 0.08914) z*-101 +
0.06242 (+/- 0.08915) z*-102 - 0.1041 (+/- 0.08907) z*-103 + 0.07716 (+/- 0.08906)
7°-104 - 0.04601 (+/- 0.08905) z*-105 + 0.002941 (+/- 0.08905) z*-106 + 0.09754
(+/- 0.0891) z*-107 - 0.1263 (+/- 0.08912) z*-108 + 0.1158 (+/- 0.08921) z*-109 -
0.09029 (+/- 0.08922) z*-110 - 0.001192 (+/- 0.08921) z*-111 + 0.04786 (+/-
0.08916) z*-112 - 0.07864 (+/- 0.08905) z*-113 + 0.1811 (+/- 0.08907) z*-114 -
0.1592 (+/- 0.08908) z*-115 - 0.08186 (+/- 0.08907) z*-116 + 0.2051 (+/- 0.08907)
2117 +0.01283 (+/- 0.08901) z*-118 - 0.1737 (+/- 0.08904) z*-119 + 0.005594 (+/-
0.08908) z°-120 + 0.1023 (+/- 0.08887) z*-121 - 0.03558 (+/- 0.08839) z*-122 +
0.09691 (+/- 0.08827) z*-123 - 0.1737 (+/- 0.08697) z-124 + 0.06442 (+/- 0.0862)
2°-125 +0.08521 (+/- 0.0857) z-126 - 0.1799 (+/- 0.08102) z°-127 + 0.2104 (+/-
0.08114) z-128 - 0.1357 (+/- 0.05388) z-129 + 0.03556 (+/- 0.01373) z*-130

B(z) = 0.06031 (+/- 0.02664) z*-1 - 0.04657 (+/- 0.0729) z-2 - 0.08836 (+/- 0.08144)
773 - 0.02745 (+/- 0.08474) 74 + 0.1535 (+/- 0.08484) z-5+ 0.06012 (+/- 0.08658)
2°-6 +3.272e-05 (+/- 0.08675) -7 - 0.2732 (+/- 0.08686) z*-8 +0.2005 (+/- 0.08709)
2°-9 - 0.08039 (+/- 0.08722) z*-10+ 0.06703 (+/- 0.08722) z*-11 + 0.02404 (+/-
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0.08722) z*-12 - 0.06217 (+/- 0.08718) z*-13 + 0.003452 (+/- 0.08715) z*-14 +
0.03397 (+/- 0.08714) z*-15 + 0.095 (+/- 0.08708) z-16 - 0.1075 (+/- 0.08711) -
17 - 0.157 (+/- 0.08715) 2°-18 + 0.2016 (+/- 0.0872) *-19 - 0.01026 (+/- 0.08723) z-
20+ 0.02524 (+/- 0.08718) z°-21 - 0.06205 (+/- 0.08716) z*-22 - 0.001264 (+/-
0.08707) z-23 + 0.05734 (+/- 0.08703) z-24 - 0.08627 (+/- 0.08702) z*-25+ 0.1392
(+/- 0.08704) 2°-26 - 0.06556 (+/- 0.08699) z°-27 - 0.01449 (+/- 0.08703) z/-28 -
0.05435 (+/- 0.08703) z*-29 + 0.02681 (+/- 0.08697) z*-30+ 0.1664 (+/- 0.08697) z-
31 - 0.07774 (+/- 0.087) z-32 - 0.127 (+/- 0.08696) z*-33 + 0.1239 (+/- 0.08693) z-
34 - 0.01061 (+/- 0.08692) z*-35 + 0.04243 (+/- 0.08695) z-36 - 0.00106 (+/-
0.08698) z°-37 - 0.02 (+/- 0.08694) z-38 - 0.07254 (+/- 0.08696) z*-39 + 0.07968
(+/- 0.087) z*-40+ 0.1163 (+/- 0.087) z*-41 - 0.09356 (+/- 0.08702) z°-42 - 0.0469
(+/- 0.08699) z7-43 + 0.05153 (+/- 0.087) z*-44 + 0.09058 (+/- 0.08695) z°-45 -
0.01805 (+/- 0.087) z-46 - 0.03999 (+/- 0.08696) z-47 - 0.02618 (+/- 0.08689) z-
48 +0.05782 (+/- 0.08686) z*-49 + 0.1467 (+/- 0.08685) z-50 - 0.07999 (+/- 0.08678)
2°-51 - 0.08135 (+/- 0.0868) z-52 + 0.05259 (+/- 0.08672) z*-53 + 0.07862 (+/-
0.08671) z°-54 - 0.001846 (+/- 0.08666) z-55 - 0.02976 (+/- 0.08663) z°-56 +
0.1607 (+/- 0.08663) z*-57 - 0.06437 (+/- 0.08673) z-58 - 0.04211 (+/- 0.08672) z-
59 - 0.025 (+/- 0.08674) z°-60 + 0.1546 (+/- 0.08676) z-61 + 0.07565 (+/- 0.0868)
762 - 0.1346 (+/- 0.08682) z*-63 + 0.01603 (+/- 0.08687) z*-64 + 0.1504 (+/-
0.08684) z-65 - 0.009853 (+/- 0.08684) z-66 - 0.03431 (+/- 0.08682) z*-67 + 0.112
(+/- 0.08683) z-68 - 0.05264 (+/- 0.0868) z°-69 + 0.01536 (+/- 0.08678) z*-70+
0.07103 (+/- 0.08678) z*-71 - 0.07685 (+/- 0.08672) z*-72 + 0.06721 (+/- 0.08666)
273 - 0.01658 (+/- 0.08662) z*-74 + 0.1328 (+/- 0.0866) z°-75 - 0.002763 (+/-
0.08669) z*-76 - 0.09988 (+/- 0.08676) z-77 + 0.2337 (+/- 0.08677) z*-78 + 0.03289
(+/- 0.08674) =79 - 0.1648 (+/- 0.08674) z*-80 + 0.1769 (+/- 0.08681) z-81 - 0.1149
(+/- 0.0869) z*-82 - 0.09977 (+/- 0.08693) z*-83 + 0.2159 (+/- 0.08691) z*-84 -
0.02727 (+/- 0.08703) z*-85- 0.05065 (+/- 0.08705) z*-86 + 0.06845 (+/- 0.08705) z-
87 + 0.05315 (+/- 0.08704) z*-88 - 0.003432 (+/- 0.08707) z*-89 + 0.03082 (+/-
0.08706) z*-90 + 0.01271 (+/- 0.08707) z*-91 - 0.06063 (+/- 0.08699) z°-92 +
0.09124 (+/- 0.08696) z*-93 + 0.05321 (+/- 0.087) z°-94 - 0.1978 (+/- 0.08702) z-
95+ 0.2075 (+/- 0.08707) 2°-96 - 0.1171 (+/- 0.08719) z°-97 - 0.01882 (+/- 0.0873)
7°-98 + 0.03278 (+/- 0.08732) z*-99 + 0.1363 (+/- 0.08733) z*-100- 0.01579 (+/-
0.08735) z*-101 - 0.1066 (+/- 0.08734) z*-102 + 0.01273 (+/- 0.08736) z*-103 -
0.01855 (+/- 0.08727) z-104 + 0.1378 (+/- 0.08732) z*-105 - 0.04907 (+/- 0.08735)
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77-106 - 0.05793 (+/- 0.08738) z-107 + 0.02746 (+/- 0.08738) z*-108 + 0.0005356
(+/- 0.08739) *-109 + 0.005762 (+/- 0.08736) z*-110 - 0.06979 (+/- 0.08738) z*-111
+ 0.05426 (+/- 0.08733) z°-112 - 0.01546 (+/- 0.08733) z-113 + 0.1269 (+/-
0.08725) z°-114 - 0.06773 (+/- 0.08725) z*-115 - 0.15 (+/- 0.08719) z*-116 + 0.05615
(+/- 0.08718) z*-117 + 0.09613 (+/- 0.08719) z*-118 - 0.02618 (+/- 0.08724) z-119
+0.05424 (+/- 0.08722) z-120 - 0.08834 (+/- 0.08721) z-121 - 0.02418 (+/- 0.08705)
2°-122 +0.02433 (+/- 0.08699) z-123 + 0.03291 (+/- 0.08699) z*-124 - 0.09105 (+/-
0.08678) z-125 + 0.07462 (+/- 0.0859) z*-126 - 0.1004 (+/- 0.08585) z*-127 +
0.1621 (+/- 0.08228) z*-128 - 0.03738 (+/- 0.0785) z*-129 - 0.04596 (+/- 0.03354) -
130

Name: AR(x)1301301

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=130 nb=130 nk=1
Number of free coefficients: 260

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@2) = 1 - 6.33 (+/- 0.5756) z*-1 + 19.03 (+/- 3.756) z-2 - 38.79 (+/- 11.62) z-3 +
65.25 (+/- 24.1) 24 - 98.39 (+/- 40.57) Z-5 + 132.2 (+/- 61) 26 - 157 (+/- 82.9) -
7+ 166.5 (+/- 101.2) z°-8 - 157.3 (+/- 112.2) 279 + 127.6 (+/- 115.1) z-10 - 80.29
(+/- 110.6) z-11 + 24.14 (+/- 101.5) z*-12 + 29.61 (+/- 93.08) z*-13 - 72.03 (+/-
89.04) z°-14 + 99.09 (+/- 88.31) z*-15 - 108.6 (+/- 88.24) z*-16 + 100.7 (+/- 87.58)
2717 - 82.02 (+/- 86.17) z-18+ 60.5 (+/- 85.22) z-19 - 38.43 (+/- 85.77) z°-20 +
16.37 (+/- 86.33) z°-21 + 3.242 (+/- 85.02) z-22 - 20.3 (+/- 81.83) z*-23 + 36.8 (+/-
77.64) 2°-24 - 52.02 (+/- 73.88) °-25 + 62.68 (+/- 72.55) 2-26 - 66.09 (+/- 74.1) -
27+ 61.82 (+/- 76.9) 2°-28 - 50.77 (+/- 79.42) z°-29 + 33.96 (+/- 80.85) z*-30- 14.28
(+/- 80.68) z°-31 - 3.763 (+/- 78.87) =32 + 17.51 (+/- 75.72) 2°-33- 26.72 (+/- 71.47)
7734 + 32.02 (+/- 66.82) 2°-35 - 34.46 (+/- 63.38) 2°-36+ 34.68 (+/- 62.68) z°-37 -
32.79 (+/- 64.72) 2°-38 + 28.04 (+/- 67.85) z°-39- 18.28 (+/- 69.94) z-40 + 2.643 (+/-
69.42) 2741 + 17.44 (+/- 66.42) 2°-42- 40.44 (+/- 62.96) 7-43 + 63.49 (+/- 61.95)
7744 - 81.55 (+/- 65.56) 2°-45 + 90.97 (+/- 72.7) 7-46 - 91.3 (+/- 80.2) z-47 + 83.81
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(+/- 86.16) 248 - 70.8 (+/- 90.13) 2-49 + 55.52 (+/- 91.92) 2/-50 - 42.04 (+/- 91.4)
751 + 34.02 (+/- 88.78) 2°-52 - 31.64 (+/- 84.58) z*-53 + 32.02 (+/- 79.3) z°-54 -
33.38 (+/- 73.48) 2/-55 + 34.05 (+/- 67.95) 2°-56 - 29.51 (+/- 63.3) 2-57 + 16.86 (+/-
59.33) 2-58 + 1.493 (+/- 56.12) 2°-59 - 22.25 (+/- 54.66) z-60 + 43.44 (+/- 55.35)
2761 - 61.4 (+- 57.62) 2°-62 + 71.26 (+/- 60.05) z-63- 70.96 (+/- 60.58) z°-64 +
62.26 (+/- 58.27) 2°-65 - 47.89 (+/- 54.19) 2°-66 + 30.03 (+/- 49.99) z*-67 - 11.99 (+/-
46.48) 2-68 - 1.939 (+/- 43.58) 269+ 9.992 (+/- 40.49) z°-70 - 13.69 (+/- 36.28) z-
71+ 14.16 (+/- 30.82) z-72- 11.37 (+/- 24.59) z-73 + 7.106 (+/- 18.07) z-74 - 3.99
(+/- 12.03) 2775+ 2.195 (+/- 7.383) 2°-76 - 0.7821 (+/- 4.185) z°-77 - 0.0757 (+/-
1.986) z-78+ 0.1839 (+/- 0.6345) z-79 - 0.04815 (+/- 0.09458) z°-80

B(2) = 0.05888 (+/- 0.02663) z/-1 - 0.2184 (+/- 0.1524) z-2 + 0.3798 (+/- 0.4375) -
3 -0.5871 (+/- 0.8827) z°-4 + 0.9824 (+/- 1.525) 2/-5 - 1.372 (+/- 2.395) -6+ 1.674
(+/- 3.395) 27 - 2.182 (+/- 4.38) -8 + 2.998 (+/- 5.269) z-9- 4.117 (+/- 6.011) -
10 +5.663 (+/- 6.605) z°-11 - 7.632 (+/- 7.164) z-12+9.851 (+/- 7.867) z-13 - 11.85
(+/- 8.803) Z-14 + 12.99 (+/- 9.83) z/-15 - 12.85 (+/- 10.63) z*-16 + 11.18 (+/- 10.96)
2717 - 7.937 (+/- 10.77) 218+ 3.616 (+/- 10.2) z-19 + 0.8607 (+/- 9.639) z-20 -
4.533 (+/- 9.407) z°-21+ 6.647 (+/- 9.471) 2°-22 - 6.713 (+/- 9.525) 2°-23 + 4.781 (+/-
9.339) z-24- 1.561 (+/- 8.987) z*-25 - 1.9 (+/- 8.775) 2°-26 + 4.603 (+/- 8.854) z-
27-5.774 (+/- 9.044) 2°-28 + 5.004 (+/- 9.085) 229 - 2.599 (+/- 8.898) z*-30 - 0.4766
(+/- 8.674) z-31 + 3.381 (+/- 8.628) z-32 - 5.5 (+/- 8.679) z*-33+ 6.23 (+/- 8.597)
7734 - 5.523 (+/- 8.248) 7-35 + 4.041 (+/- 7.696) z-36- 2.452 (+/- 7.155) z-37 +
1.226 (+/- 6.791) z-38 - 0.6913 (+/- 6.612) z°-39 + 0.894 (+/- 6.541) z*-40 - 1.514
(+/- 6.551) 2-41 + 1.976 (+/- 6.651) z-42- 1.891 (+/- 6.777) z*-43 + 1.35 (+/- 6.853)
7744 - 0.4093 (+/- 6.92) z°-45- 0.973 (+/- 7.022) z-46 + 2.491 (+/- 7.161) z°-47 -
3.831 (+/- 7.353) 2°-48+ 5.108 (+/- 7.596) z°-49 - 6.47 (+/- 7.908) z*-50 + 7.834 (+/-
8.378) z°-51- 8.975 (+/- 9.048) z-52 + 9.612 (+/- 9.798) z-53 - 9.365 (+/- 10.44) -
54+ 7.862 (+/- 10.78) z°-55 - 5.079 (+/- 10.7) z-56 + 1.511 (+/- 10.3) z-57+ 2.147
(+/- 9.875) z-58 - 5.09 (+/- 9.67) -39 + 6.413 (+/- 9.66) z-60- 5.642 (+/- 9.611)
7761 + 3.091 (+/- 9.349) 2°-62 + 0.5277 (+/- 9.017) z-63- 4.337 (+/- 8.871) z*-64 +
7.262 (+/- 8.925) 2/-65 - 8.346 (+/- 8.949) 2766+ 7.372 (+/- 8.688) 2°-67 - 4.829 (+/-
8.144) 268 + 1.415 (+/- 7.645) 2-69+ 2.112 (+/- 7.47) z°-70 - 4.9 (+/- 7.502) z*-71
+6.377 (+/- 7.379) 2°-72 - 6.592 (+/- 6.827) z/-73 + 5.875 (+/- 5.812) z*-74 - 4.542
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(+/- 4.498) 7°-75+ 3.041 (+/- 3.143) 2°-76 - 1.748 (+/- 1.966) z-77 + 0.9005 (+/- 1.08)
2°-78- 0.4312 (+/- 0.4756) z°-79 + 0.1267 (+/- 0.1162) z-80

C(z) = 1 - 2.933 (+/- 0.5758) z°-1 + 5.759 (+/- 1.813) z-2 - 9.978 (+/- 3.608) z*-3 +
15.09 (+/- 6.166) -4 - 20.12 (+/- 9.347) z°-5 + 23.86 (+/- 12.64) 2°-6 - 25.27 (+/-
15.37) 277 + 23.73 (+/- 17.01) 2-8 - 19.14 (+/- 17.4) °-9 + 11.77 (+/- 16.67) z*-10
- 3.259 (+/- 15.25) Z°-11 - 4.698 (+/- 14.01) z-12+ 10.95 (+/- 13.43) 213 - 14.88
(+/- 13.3) 214 + 15.84 (+/- 13.23) 215 - 14.19 (+/- 12.98) 2°-16 + 11.27 (+/- 12.57)
717 - 7.861 (+/- 12.36) 218+ 4.42 (+/- 12.4) 2-19 - 1.215 (+/- 12.43) 2°-20 - 1.497
(+/- 12.22) 2214 3.917 (+/- 11.78) 2°-22 - 6.281 (+/- 11.21) 2°-23 + 8.538 (+/- 10.78)
7°-24-10.04 (+/- 10.77) 225 + 10.53 (+/- 11.16) z-26 - 9.97 (+/- 11.69) z*-27+
8.288 (+/- 12.14) 2°-28 - 5.705 (+/- 12.36) 2°-29 + 2.809 (+/- 12.3) z-30 - 0.1456 (+/-
12.01) z°-31 - 1.871 (+/- 11.51) 2°-32 + 3.209 (+/- 10.84) z°-33- 4.155 (+/- 10.1) z-
34 + 4.683 (+/- 9.534) 2°-35 - 5 (+/- 9.4) 2°-36 + 5.206 (+/- 9.711) z-37 - 4.764 (+/-
10.24) z°-38 + 3.333 (+/- 10.59) z-39 - 0.9007 (+/- 10.48) z°-40 - 2.621 (+/- 9.983)
7741+ 6.863 (+/-9.455) 242 - 11.12 (+/- 9.511) 243 + 14.52 (+/- 10.5) z°-44- 16.3
(+/- 12.03) 2-45 + 16.35 (+/- 13.45) 2-46 - 14.88 (+/- 14.48) 2-47 + 12.3 (+/- 15.06)
7748 - 9.285 (+/- 15.24) 2°-49 + 6.725 (+/- 15.06) 2°-50- 5.354 (+/- 14.59) z-51 +
4.973 (+/- 13.92) 2-52 - 5.204 (+/- 13.06) 2°-53+ 5.908 (+/- 12.11) 2-54 - 6.432 (+/-
11.25) 2°-55 + 5.905 (+/- 10.52) 2°-56 - 4.088 (+/- 9.837) z-57 + 1.327 (+/- 9.193)
7°-58 + 1.959 (+/- 8.759) z-59- 5.411 (+/- 8.651) z°-60 + 8.318 (+/- 8.821) z-61 -
9.908 (+/- 9.022) 2-62+ 10.01 (+/- 8.925) 2°-63 - 8.784 (+/- 8.436) 2-64 + 6.681 (+/-
7.713) 2°-65- 3.915 (+/- 7.038) 2*-66 + 1.065 (+/- 6.535) z-67 + 1.11 (+/- 6.206) -
68 - 2.523 (+/- 5.891) 2769 + 3.369 (+/- 5.41) 270 - 3.565 (+/- 4.75) z-71 + 3.125
(+- 3.944) 7772 - 2476 (+/- 3.033) 2773 + 1.837 (+/- 2.168) 2-T4 - 1.281 (+/- 1.462)
2775 + 0.7966 (+- 0.9347) 276 - 0.425 (+/- 0.5451) 277+ 0.1948 (+/- 0.2728) -
78 - 0.08659 (+/- 0.1105) z-79 + 0.02883 (+/- 0.02976) z-80

Name: amx8080801

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=80 nb=80 nc=80 nk=I
Number of free coefficients: 240
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(Z) =1 -4.105 (+/- 0.02419) z-1 + 5.651 (+/- 0.1024) z-2 - 1.598 (+/- 0.1709) z"-
3 -2.209 (+/- 0.175) z°-4 + 0.3023 (+/- 0.1832) z-5 + 1.25 (+/- 0.1832) z*-6+ 0.4712
(+/- 0.1858) z*-7 - 0.4592 (+/- 0.1868) z°-8 - 0.6263 (+/- 0.1871) z*-9 - 0.1816 (+/-
0.1879) z*-10 + 0.6126 (+/- 0.1882) z*-11 + 0.03429 (+/- 0.1888) z*-12 + 0.1783 (+/-
0.1888) z°-13 - 0.4705 (+/- 0.1888) z*-14 - 0.1026 (+/- 0.189) z*-15 + 0.4186 (+/-
0.1888) z°-16 - 0.3123 (+/- 0.1883) z-17 + 0.168 (+/- 0.1883) z-18 + 0.1704 (+/-
0.1883) z/-19 - 0.1725 (+/- 0.1876) z-20 - 0.02953 (+/- 0.1877) z-21 - 0.1535 (+/-
0.1871) z°-22 + 0.1549 (+/- 0.1865) z*-23 - 0.07181 (+/- 0.1859) z-24 + 0.2759 (+/-
0.1838) 2°-25 - 0.1731 (+/- 0.1836) 2°-26 + 0.02984 (+/- 0.1749) z°-27 - 0.2819 (+/-
0.1703) z-28 + 0.3392 (+/- 0.1008) z-29- 0.1096 (+/- 0.02354) z*-30

B(z) = 0.1142 (+/- 0.01251) z°-1 - 0.3836 (+/- 0.05728) z°-2 + 0.4999 (+/- 0.116) z"-
3 - 0.2749 (+/- 0.1444) z°-4 - 0.03792 (+/- 0.1455) z°-5 + 0.1323 (+/- 0.1489) z-6
+0.02913 (+/- 0.1504) z-7 - 0.2457 (+/- 0.1509) 2" -8 + 0.3073 (+/- 0.1524) z-9 -
0.2202 (+/- 0.1525) z*-10 + 0.174 (+/- 0.1528) Z*-11 - 0.2522 (+/- 0.1528) z*-12 +
0.3318 (+/- 0.1533) z°-13- 0.2652 (+/- 0.1536) z*-14 + 0.08684 (+/- 0.1537) z°-15 +
0.02407 (+/- 0.1537) z-16 - 0.03968 (+/- 0.1535) z-17 + 0.04173 (+/- 0.1533) z-
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18+ 0.005802 (+/- 0.1527) z°-19 - 0.08872 (+/- 0.1526) z°-20 + 0.05713 (+/- 0.1523)
7721 + 0.08752 (+/- 0.1522) z°-22 - 0.1466 (+/- 0.1507) z*-23 + 0.0359 (+/- 0.1498)
2°-24+0.07068 (+/- 0.1483) z°-25 - 0.001875 (+/- 0.145) z°-26 - 0.1412 (+/- 0.1441)
2727 + 0.1736 (+/- 0.1164) z*-28 - 0.09687 (+/- 0.05789) z*-29 + 0.02295 (+/-
0.01272) z-30

Name: AR(x)30301

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=30 nb=30 nk=I

Number of free coefficients: 60

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1 - 6.442 (+/- 0.1622) z-1 + 17.59 (+/- 1.117) 2°-2 - 25.6 (+/- 3.31) z-3 +
19.8 (+/- 5.391) 24 - 5.959 (+/- 5.15) 2°-5 - 0.5434 (+/- 3.771) 2°-6- 2.323 (+/- 3.844)
777 + 4.742 (+/- 3.336) 2-8 - 2.065 (+/- 3.41) 2°-9- 2.879 (+/- 3.432) 210 + 4.905
(+/- 2.871) z-11 - 0.4076 (+/- 3.251) z-12- 6.644 (+/- 3.015) z*-13 + 9.229 (+/-
3.146) 214 - 9.053 (+/- 4.196) z-15 + 11.17 (+/- 4.053) 216 - 12.54 (+/- 3.134)
7717 + 8.877 (+/- 1.802) z°-18- 3.417 (+/- 0.6191) z*-19 + 0.5533 (+/- 0.09284) z-
20

B(z) = 0.1113 (+/- 0.01198) z*-1 - 0.6275 (+/- 0.08781) z-2 + 1.58 (+/- 0.302) z*-3-
2.287 (+/- 0.6294) z°-4 + 1.965 (+/- 0.8668) z°-5 - 0.8082 (+/- 0.8336) z*-6- 0.063
(+/- 0.6914) z-7 - 0.1387 (+/- 0.6871) z-8 + 0.9862 (+/- 0.6681) z*-9- 1.387 (+/-
0.6927) z-10 + 0.9875 (+/- 0.7445) z-11 - 0.6814 (+/- 0.7104) z-12 + 1.383 (+/-
0.6982) z-13 - 2.641 (+/- 0.7081) z-14 + 3.117 (+/- 0.8427) z*-15 - 2.303 (+/- 0.953)
7°-16+ 1.018 (+/- 0.7706) z°-17- 0.2098 (+/- 0.4084) z*-18 - 0.01119 (+/- 0.1288) z-
19 + 0.009719 (+/- 0.01843) 2*-20

C(z) = 1 - 2.441 (+/- 0.1642) z-1 + 2.507 (+/- 0.4772) z°-2 - 1.297 (+/- 0.6105) z-
3+ 0.2434 (+- 0.4748) 274 - 0.1461 (+/- 0.4067) z*-5 + 0.3676 (+/- 0.3877) 2°-6 -
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0.4776 (+/- 0.3414) 2°-7 - 0.04748 (+/- 0.374) -8 + 0.6533 (+/- 0.324) -9 - 0.4191
(+/- 0.3249) 2°-10 - 0.4178 (+/- 0.3586) z*-11 + 0.8587 (+/- 0.3007) z*-12 - 0.8676
(+/- 0.4009) z*-13 + 1.122 (+/- 0.443) z°-14 - 1.279 (+/- 0.3858) z-15 + 1.058 (+/-
0.2749) 2°-16 - 0.529 (+/- 0.1624) z°-17 + 0.1315 (+/- 0.1074) z-18 - 0.03364 (+/-
0.07398) z°-19 + 0.01324 (+/- 0.0282) z*-20

Name: amx2020201

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=20 nb=20 nc=20 nk=I

Number of free coefficients: 60
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 -4.074 (+/- 0.02519) z-1 + 5.309 (+/- 0.1057) z*-2 - 0.7978 (+/- 0.1705) z-
3 -2.606 (+/- 0.1717) z-4 - 0.1059 (+/- 0.1838) z-5 + 1.239 (+/- 0.1839) z*-6+
0.9344 (+/- 0.1866) z°-7 - 0.3358 (+/- 0.1878) z-8 - 0.6462 (+/- 0.188) z*-9 - 0.5102
(+/- 0.1886) z-10 + 0.3688 (+/- 0.1891) z*-11 + 0.3703 (+/- 0.1893) z*-12 + 0.2165
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(+/- 0.1894) z*-13 - 0.4571 (+/- 0.1895) z*-14 + 0.01155 (+/- 0.1898) z-15 +
0.005235 (+/- 0.1902) z*-16 + 0.1168 (+/- 0.1901) z-17 - 0.008936 (+/- 0.1898) z-
18 +0.041 (+/- 0.1895) z-19- 0.07644 (+/- 0.1895) z-20 + 0.06356 (+/- 0.1896) z"-
21 -0.142 (+/- 0.1896) z°-22 - 0.07134 (+/- 0.1895) z*-23 + 0.07208 (+/- 0.1893) z-
24 + 0.3373 (+/- 0.1891) z-25 - 0.1462 (+/- 0.1893) z°-26 - 0.1682 (+/- 0.1894) z-
27 +0.0572 (+/- 0.1895) z-28 - 0.08888 (+/- 0.1894) 2*-29- 0.02815 (+/- 0.1892) z-
30 + 0.1903 (+/- 0.1891) z*-31 + 0.01946 (+/- 0.1891) z*-32 - 0.08193 (+/- 0.1891)
7°-33 +0.01983 (+/- 0.1889) z-34 - 0.07462 (+/- 0.1889) z*-35 +0.1928 (+/- 0.1886)
7736 - 0.3927 (+/- 0.1887) z*-37 + 0.1612 (+/- 0.1889) z*-38 + 0.3871 (+/- 0.1883)
2°-39- 0.4138 (+/- 0.1887) 2°-40 + 0.1427 (+/- 0.1888) z-41 - 0.0306 (+/- 0.1891) -
42 +0.03064 (+/- 0.1889) z°-43 - 0.1902 (+/- 0.189) z*-44 + 0.3382 (+/- 0.189) z*-45
- 0.3045 (+/- 0.1895) z°-46 + 0.1937 (+/- 0.1895) z*-47 - 0.05072 (+/- 0.1897) z-48
- 0.0304 (+/- 0.1895) z°-49+ 0.07734 (+/- 0.1894) z-50 - 0.223 (+/- 0.1892) z-51 +
0.2386 (+/- 0.1893) z°-52 + 0.03496 (+/- 0.1893) z*-53 - 0.2097 (+/- 0.1889) z-54+
0.02919 (+/- 0.189) z-55 + 0.1794 (+/- 0.1889) z°-56 - 0.2138 (+/- 0.189) z*-57 +
0.2456 (+/- 0.1893) z°-58 - 0.2169 (+/- 0.1894) z-59+ 0.01589 (+/- 0.1894) z-60 +
0.1438 (+/- 0.1896) z-61 - 0.1436 (+/- 0.1892) z°-62 + 0.04961 (+/- 0.1891) z-63 +
0.08222 (+/- 0.1886) z°-64 - 0.05572 (+/- 0.1883) z-65 - 0.1094 (+/- 0.1876) z*-66 +
0.01044 (+/- 0.1869) z*-67 + 0.2423 (+/- 0.1868) 2*-68 - 0.1569 (+/- 0.1853) z-69-
0.06275 (+/- 0.1833) z-70 + 0.0691 (+/- 0.183) z*-71 - 0.09226 (+/- 0.1707) z-72 +
0.1994 (+/- 0.1705) z-73 - 0.1635 (+/- 0.1112) z-74 + 0.04551 (+/- 0.02789) z-75

B(z) = 0.05565 (+/- 0.01406) z*-1 - 0.2116 (+/- 0.05999) z*-2 + 0.3338 (+/- 0.1165)
773 - 0.2426 (+/- 0.144) 24 - 0.01453 (+/- 0.1453) °-5 + 0.1938 (+/- 0.1478) z°-6-
0.1294 (+/- 0.1501) z-7 - 0.08834 (+/- 0.1501) z*-8 + 0.2441 (+/- 0.1507) z-9 -
0.2539 (+/- 0.1505) z*-10 + 0.1709 (+/- 0.1513) z-11 - 0.04339 (+/- 0.1517) z-12 -
0.07438 (+/- 0.1518) z*-13 + 0.1275 (+/- 0.1521) z*-14 - 0.113 (+/- 0.1522) z°-15 +
0.06144 (+/- 0.1527) z-16 - 0.02553 (+/- 0.1528) z*-17 + 0.02294 (+/- 0.1527) z-18
+0.009739 (+/- 0.1526) z*-19 - 0.1137 (+/- 0.1523) z°-20 + 0.2239 (+/- 0.1519) z-
21- 0.2525 (+/- 0.1517) 222 + 0.1929 (+/- 0.1519) z*-23 - 0.08379 (+/- 0.1518) -
24 - 0.0458 (+/- 0.1516) 2°-25 + 0.1096 (+/- 0.1516) 26 + 0.01425 (+/- 0.1514) z-
27 - 0.2465 (+/- 0.1513) 2°-28 + 0.2972 (+/- 0.1514) z°-29 - 0.0645 (+/- 0.1513) z-
30 - 0.204 (+/- 0.1512) z°-31+ 0.2241 (+/- 0.1514) z°-32 - 0.01465 (+/- 0.1514) z-33
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- 0.1023 (+/- 0.1514) z*-34 - 0.06808 (+/- 0.1519) z*-35 + 0.3035 (+/- 0.1521) z"-36-
0.3139 (+/- 0.1523) z*-37 + 0.1194 (+/- 0.1525) z*-38 + 0.08341 (+/- 0.1524) z"-39 -
0.1779 (+/- 0.1524) z*-40 + 0.1717 (+/- 0.1524) z*-41- 0.1142 (+/- 0.1522) z*-42 +
0.03062 (+/- 0.1523) z*-43 + 0.04299 (+/- 0.1523) z"-44 - 0.05423 (+/- 0.1521) z*-45
- 0.02332 (+/- 0.1523) z*-46 + 0.1406 (+/- 0.1526) z*-47 - 0.1649 (+/- 0.1527) z*-48
+ 0.04654 (+/- 0.1527) z*-49 + 0.115 (+/- 0.1529) z"-50 - 0.1977 (+/- 0.1529) z*-51
+0.1654 (+/- 0.1529) z*-52 - 0.1029 (+/- 0.1528) z*-53 + 0.05815 (+/- 0.1526) z*-54
+ 0.04963 (+/- 0.153) z"-55 - 0.2206 (+/- 0.1533) z*-56 + 0.294 (+/- 0.1535) z*-57 -
0.1819 (+/- 0.1537) z*-58 + 0.006838 (+/- 0.1538) z*-59 + 0.07517 (+/- 0.1534) z"-
60 - 0.06508 (+/- 0.1528) z*-61 + 0.06126 (+/- 0.1527) z*-62 - 0.1027 (+/- 0.1525) z"-
63 +0.1231 (+/- 0.1525) z*-64 - 0.04138 (+/- 0.1521) z*-65 - 0.1184 (+/- 0.1516) z*-
66 + 0.2323 (+/- 0.1519) z*-67 - 0.1863 (+/- 0.1512) z*-68 + 0.01287 (0.1512) z*-69
+ 0.1132 (+/- 0.1483) z*-70 - 0.1056 (+/- 0.1459) z*-71+ 0.03479 (+/- 0.1438) z"-72
+0.02139 (+/- 0.1137) z"-73 - 0.03064 (+/- 0.05633) z*-74 + 0.01073 (+/- 0.01254)
zN-75

Name: AR(x)75751

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=75 nb=75 nk=I

Number of free coefficients: 150

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@2) = 1 - 4.66 (+/- 0.3834) z*-1 + 7.692 (+/- 1.933) 2°-2 - 3.966 (+/- 3.723) z°-3-
1.812 (+/- 3.149) z°-4 + 0.6025 (+/- 1.093) z*-5 + 2.552 (+/- 0.7909) z-6 - 0.9614
(+/- 0.994) Z°-7 + 0.5056 (+/- 0.7664) z*-8 - 3.892 (+/- 0.7331) -9+ 4.768 (+/- 1.839)
2-10 - 1.44 (+/- 2.524) /11 - 1.213 (+/- 1.756) z*-12+ 1.017 (+/- 0.7616) z°-13 -
0.9222 (+/- 0.6325) z*-14 + 2.414 (+/- 0.8626) z-15 - 2.55 (+/- 1.35) z°-16 - 0.6408
(+/- 1.589) z-17 + 3.835 (+/- 0.8102) z*-18 - 2.642 (+/- 1.499) z*-19 - 0.3356 (+/-
1.852) 2°-20 - 0.007199 (+/- 0.9938) z°-21 + 1.477 (+/- 0.7337) 222 - 1.027 (+/-
0.9727) z°-23+ 0.7163 (+/- 0.8064) z-24 - 1.192 (+/- 0.7354) z-25 + 0.9977 (+/-
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0.9086) z°-26 - 0.3058 (+/- 0.8109) z°-27 + 0.5337 (+/- 0.6124) z-28 - 2.509 (+/-
0.6466) 2°-29 + 4.177 (+/- 1.213) 2-30 - 2.564 (+/- 2.035) 2°-31- 0.8684 (+/- 1.945)
7°-32 + 1.455 (+/- 0.808) *-33 + 0.5638 (+/- 0.7508) z*-34- 0.07208 (+/- 0.5935) z-
35 - 1.792 (+/- 0.568) z°-36 - 0.6449 (+/- 1.062) z*-37 + 4.459 (+/- 0.5708) z*-38 -
3.381 (+/- 1.701) -39+ 0.2381 (+/- 1.952) z°-40 - 0.3925 (+/- 1.161) z-41 + 1.356
(+/- 0.9495) 7742+ 1.075 (+/- 0.9164) z°-43 - 2.943 (+/- 0.574) z°-44 - 0.5567 (+/-
1.201) z-45+ 4.326 (+/- 0.6411) 2°-46 - 2.736 (+/- 1.543) 2/-47 - 0.4927 (+/- 1.813)
7748+ 1.049 (+/- 0.8884) z°-49 - 0.2913 (+/- 0.1676) z-50

B(z) = 0.02864 (+/- 0.01195) z*-2 - 0.12 (+/- 0.05924) z*-3 + 0.2245 (+/- 0.1395) z-
4 - 02462 (+- 0.2129) z-5 + 0.1633 (+/- 0.2415) z-6 - 0.03738 (+/- 0.2248) z*-7
- 0.07817 (+/- 0.1976) z-8 + 0.1834 (+/- 0.1937) 29 - 0.2741 (+/- 0.2125) z-10 +
0.2697 (+/- 0.2359) Z*-11 - 0.08979 (+/- 0.2372) z*-12 - 0.1478 (+/- 0.2018) z-13 +
0.2112 (+/- 0.1873) z*-14 - 0.05084 (+/- 0.2071) z*-15 - 0.2016 (+/- 0.1979) z-16 +
0.4117 (+/- 0.2024) z-17 - 0.4933 (+/- 0.274) z*-18 + 0.4063 (+/- 0.3429) z-19-
0.2097 (+/- 0.3345) 2-20 + 0.03924 (+/- 0.255) z*-21 + 0.0363 (+/- 0.1865) z°-22 -
0.02126 (+/- 0.1738) z*-23 - 0.09559 (+/- 0.1774) z-24+ 0.2964 (+/- 0.1769) z-25 -
0.4659 (+/- 0.2091) z°-26 + 0.4885 (+/- 0.2805) z-27 - 0.3791 (+/- 0.326) z°-28 +
0.229 (+/- 0.3119) z* -29 - 0.07852 (+/- 0.2564) z*-30 - 0.08008 (+/- 0.1994) z*-31 +
0.164 (+/- 0.1924) z°-32 - 0.04968 (+/- 0.2288) z*-33 - 0.149 (+/- 0.2266) z/-34+
0.1682 (+/- 0.2119) z*-35 + 0.01467 (+/- 0.2232) z*-36 - 0.1811 (+/- 0.2033) z*-37 +
0.2226 (+/- 0.1866) z-38 - 0.2134 (+/- 0.2055) z°-39+ 0.171 (+/- 0.231) z°-40 -
0.04293 (+/- 0.238) z*-41 - 0.1118 (+/- 0.2156) z-42 + 0.1628 (+/- 0.2024) z"-43 -
0.1066 (+/- 0.2143) z*-44 + 0.06963 (+/- 0.2166) z-45 - 0.1408 (+/- 0.2137) z/-46 +
0.2569 (+/- 0.2164) z°-47- 0.2561 (+/- 0.2141) z*-48 + 0.1262 (+/- 0.1681) z*-49 -
0.02258 (+/- 0.08046) z*-50 - 0.0008616 (+/- 0.01667) z°-51

C(z)=1-0.6121 (+/- 0.3846) z*-1 - 0.003594 (+/- 0.3907) z-2 - 0.09104 (+/- 0.1968)
7.3 4 0.02682 (+/- 0.1552) 24 - 0.2602 (+/- 0.09343) z*-5- 0.08192 (+/- 0.1065) z-
6 - 0.2549 (+/- 0.07882) z°-7 + 0.5623 (+/- 0.128) z°-8 - 0.377 (+/- 0.2615) z-9 +
0.0433 (+/- 0.2544) z/-10  + 0.05201 (+/- 0.1626) z*-11 - 0.06501 (+/- 0.08252)
2-12 + 0.05587 (+/- 0.07443) z/-13 - 0.3593 (+/- 0.07624) z°-14 + 0.2379 (+/-
0.1856) z*-15+ 0.3196 (+/- 0.171) z*-16 - 0.4069 (+/- 0.1016) z*-17 + 0.05681 (+/-
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0.1978) z/-18 - 0.1079 (+/- 0.1373) z-19 + 0.109 (+/- 0.1307) z°-20 - 0.1579 (+/-
0.1256) z°-21 + 0.1649 (+/- 0.103) z*-22 - 0.106 (+/- 0.1053) z*-23 + 0.1875 (+/-
0.105) z°-24 - 0.07603 (+/- 0.1104) z*-25 + 0.004592 (+/- 0.08893) z°-26 - 0.1196
(+/- 0.06345) 2°-27 + 0.4284 (+/- 0.07062) z*-28- 0.6023 (+/- 0.1855) z*-29 +0.1238
(+/- 0.3116) z-30 + 0.1272 (+/- 0.1904) z°-31 + 0.07991 (+/- 0.08432) z°-32 -
0.02753 (+/- 0.08846) z-33 - 0.1604 (+/- 0.06615) z*-34 +0.2336 (+/- 0.1165) z*-35
+0.397 (+/- 0.1405) 2°-36 - 0.4713 (+/- 0.1261) z*-37 + 0.3102 (+/- 0.2124) z*-38-
0.1029 (+/- 0.2234) z°-39 + 0.3435 (+/- 0.1699) z°-40 - 0.09436 (+/- 0.2031) z-41 -
0.3273 (+/- 0.1225) 2°-42 + 0.1587 (+/- 0.1049) z°-43+ 0.3413 (+/- 0.1197) z"-44 -
0.5249 (+/- 0.1043) 2745 + 0.2511 (+/- 0.2326) 2°-46 - 0.05007 (+/- 0.2188) z-47 -
0.05113 (+/- 0.1405) z-48 - 0.113 (+/- 0.0663) 2*-49 - 0.008045 (+/- 0.06798) z-50

Name: amx5050502

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=50 nb=50 nc=50 nk=2

Number of free coefficients: 150
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A@2) = 1 - 3.339 (+/- 0.02261) z-1 + 3.28 (+/- 0.07902) z*-2 + 0.3914 (+/- 0.1086)
773 - 1.72 (+/- 0.1089) z-4 - 0.404 (+/- 0.1159) z*-5 + 0.5615 (+/- 0.1161) z-6 +
0.6215 (+/- 0.1168) z°-7 - 0.04318 (+/- 0.1178) z*-8 - 0.3548 (+/- 0.1178) z-9 -
0.2426 (+/- 0.1184) z°-10 + 0.05438 (+/- 0.1186) z*-11+ 0.3406 (+/- 0.1185) z"-12 -
0.0002353 (+/- 0.1188) z-13 - 0.03663 (0.1187) z°-14 - 0.2892 (+/- 0.1187) z-15 +
0.1299 (+/- 0.1187) z-16 + 0.01891 (+/- 0.1186) z-17 - 0.01969 (+/- 0.1187) z-18
+0.2605 (+/- 0.1184) z-19 - 0.1155 (+/- 0.1185) z°-20 - 0.2794 (+/- 0.1185) z*-21+
0.1432 (+/- 0.1187) z°-22 + 0.06187 (+/- 0.1184) z*-23 + 0.03586 (+/- 0.1184) z*-24
+0.03327 (+/- 0.1185) z-25 - 0.2902 (+/- 0.1185) z*-26+ 0.3032 (+/- 0.1185) z*-27
- 0.04393 (+/- 0.1187) z-28 - 0.07913 (+/- 0.1186) z-29 + 0.02019 (+/- 0.1185) z-
30 - 0.09649 (+/- 0.1182) z*-31+ 0.1335 (+/- 0.1181) z-32 + 0.1108 (+/- 0.1182) z-
33-0.2481 (+ /- 0.1182) z°-34 + 0.1055 (+/- 0.1182) z*-35 - 0.01171 (+/- 0.1183) -
36 + 0.1067 (+/- 0.1182) z-37 - 0.219 (+/- 0.1181) z-38 + 0.09769 (+/- 0.1181) z-
39 +0.08786 (+/- 0.118) *-40 - 0.04835 (+/- 0.1179) z*-41+ 0.06178 (+/- 0.1178) -
42 - 0.1839 (+/- 0.1177) z°-43 + 0.102 (+/- 0.1177) z°-44 + 0.03643 (+/- 0.1177) z-
45 - 0.09042 (+/- 0.1177) z-46 + 0.2094 (+/- 0.1179) z-47 - 0.2493 (+/- 0.118) z-
48 + 0.007632 (+/- 0.1181) 2°-49 + 0.2421 (+/- 0.1181) z-50 - 0.1641 (+/- 0.1182)
2°-51- 0.07122 (+/- 0.1183) z*-52 + 0.1478 (+/- 0.1181) z°-53 - 0.1016 (+/- 0.1181)
2°-54 + 0.0369 (+/- 0.1181) z-55 + 0.07564 (+/- 0.1181) z-56 - 0.1277 (+/- 0.118)
Z/-57 + 0.01723 (+/- 0.118) z-58 + 0.1666 (+/- 0.1183) 2°-59 - 0.2539 (+/- 0.1184)
77-60 + 0.05837 (+/- 0.1185) z*-61+ 0.1718 (+/- 0.1185) z*-62 - 0.08194 (+/- 0.1185)
7°-63 - 2.928¢-05 (+/- 0.1185) z°-64 - 0.08214 (+/- 0.1186) z°-65 - 0.03941 (+/-
0.1185) 2766 + 0.2321 (+/- 0.1185) z°-67 - 0.141 (+/- 0.1185) z*-68 - 0.06309 (+/-
0.1187) z°-69 + 0.1446 (+/- 0.1185) z*-70 - 0.1803 (+/- 0.1185) z*-71+ 0.1623 (+/-
0.1184) z°-72 +0.01638 (+/- 0.1185) z*-73 - 0.1595 (+/- 0.1186) z/-74 + 0.1514 (+/-
0.1187) 2°-75 - 0.1772 (+/- 0.1185) z-76 + 0.2012 (+/- 0.1186) z*-77 - 0.09226 (+/-
0.1187) z-78 + 2.215e-06 (+/- 0.1184) z-79 - 0.02381 (+/- 0.1184) z*-80 - 0.01096
(+/-0.1181) z-81+ 0.05924 (+/- 0.1177) *-82 + 0.05635 (+/- 0.1177) z°-83 - 0.03784
(+/- 0.1168) 2°-84 - 0.1083 (+/- 0.1157) -85 - 0.022 (+/- 0.1154) z*-86+ 0.05707
(+/- 0.1084) z°-87 + 0.2455 (+/- 0.1082) z-88 - 0.3185 ( +/- 0.07636) -89
+0.1062 (+/- 0.02105) z*-90
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B(z) = 0.003472 (+/- 0.01462) z-1 - 0.03039 (+/- 0.05659) z-2 + 0.07988 (+/-
0.09351) -3 - 0.0891 (+/- 0.09837) z°-4 + 0.007959 (+/- 0.1006) z°-5 + 0.09094 (+/-
0.1018) z-6 - 0.06052 (+/- 0.1026) z*-7 - 0.1178 (+/- 0.103) z*-8 + 0.2451 (+/-
0.1036) z*-9 - 0.1299 (+/- 0.104) z-10 - 0.1221 (+/- 0.1041) z*-11 + 0.2717 (+/-
0.1045) 2712 - 0.132 (+/- 0.1045) z*-13 - 0.09785 (+/- 0.1044) z°-14 + 0.1434 (+/-
0.1045) z°-15- 0.01438 (+/- 0.1045) z*-16 - 0.04007 (+/- 0.1046) z-17 + 0.0526 (+/-
0.1045) 218 - 0.09518 (+/- 0.1045) z*-19 + 0.1655 (+/- 0.1046) z*-20- 0.1381 (+/-
0.1046) z°-21 + 0.05114 (+/- 0.1046) z*-22 + 0.05902 (+/- 0.1045) z*-23 - 0.02836
(+/- 0.1045) z°-24 - 0.02108 (+/- 0.1045) z*-25+ 0.09861 (+/- 0.1044) z*-26 - 0.149
(+/- 0.1043) 2°-27 + 0.1666 (+/- 0.1043) z-28 - 0.05112 (+/- 0.1044) z*-29 + 0.01284
(+/- 0.1043) z°-30 - 0.03114 (+/- 0.1043) z*-31 + 0.1171 (+/- 0.1042) z*-32 - 0.1183
(+/- 0.1038) 2-33 + 0.1175 (+/- 0.1036) z-34 - 0.05375 (+/- 0.1036) z*-35+ 0.05638
(+/- 0.1034) z°-36 - 0.006454 (+/- 0.1032) z-37 + 0.02238 (+/- 0.1032) z°-38 -
0.01514 (+/- 0.1032) z°-39 + 0.04426 (+/- 0.1031) z*-40 + 0.05981 (+/- 0.1032) z-
41 - 0.1324 (+- 0.1032) 742 + 0.1374 (+/- 0.1034) z*-43 + 0.008296 (+/- 0.1035)
2°-44 - 0.04037 (+/- 0.1033) z*-45 + 0.03392 (+/- 0.1031) z*-46 + 4.021e-05 (+/-
0.1031) z°-47 +0.1129 (+/- 0.1031) z*-48 - 0.1437 (+/- 0.1032) z°-49 + 0.05674 (+/-
0.1034) z*-50 + 0.122 (+/- 0.1033) z°-51 - 0.1302 (+/- 0.1032) z*-52 + 0.1397 (+/-
0.1033) 2-53 - 0.1159 (+/- 0.1033) z-54 + 0.08489 (+/- 0.1033) z*-55+ 0.05256 (+/-
0.1033) 2°-56 - 0.1486 (+/- 0.1033) 2°-57 + 0.1667 (+/- 0.1034) z-58 - 0.002721 (+/-
0.1034) 2-59 - 0.08571 (+/- 0.1033) z*-60+ 0.01574 (+/- 0.1033) z*-61 + 0.1236 (+/-
0.1033) 2-62 - 0.05945 (+/- 0.1033) z*-63 - 0.04505 (+/- 0.1033) z°-64 + 0.02924
(+/- 0.1034) 2°-65+ 0.1435 (+/- 0.1033) 2-66 - 0.2427 (+/- 0.1031) z*-67 + 0.1933
(+/- 0.1033) 2°-68 + 0.01646 (+/- 0.1033) z*-69 - 0.08402 (+/- 0.1032) z-70- 0.1204
(+/- 0.1032) z-71 + 0.2696 (+/- 0.1032) z-72 - 0.01311 (+/- 0.1034) z*-73 - 0.2622
(+/- 0.1036) z-74 + 0.2023 (+/- 0.1039) z*-75 + 0.016 (+/- 0.1039) z*-76 - 0.08875
(+/- 0.1039) z°-77 + 0.1019 (+/- 0.104) z-78 - 0.1324 (+/- 0.1041) z*-79 + 0.07873
(+/-0.1039) z*-80+ 0.07919 (+/- 0.1039) z*-81 - 0.1191 (+/- 0.1032) z*-82 + 0.006218
(+/- 0.1025) z°-83 + 0.07475 (+/- 0.1022) z*-84 - 0.03377 (+/- 0.1014) z-85-
0.003566 (+/- 0.1002) z-86 - 0.05464 (+/- 0.09772) z*-87 + 0.1496 (+/- 0.0937) z-
88 - 0.1406 (+/- 0.05822) z-89 + 0.05006 (+/- 0.01559) z*-90

Name: AR(x)90901

Sample time: 0.01 seconds



107

Parameterization:
Polynomial orders: na=90 nb=90 nk=I

Number of free coefficients: 180

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(2) = 1 -2.706 (+/- 0.07743) z-1 + 1.887 (+/- 0.2579) z-2 - 0.4253 (+/- 0.3446) z-
3+2.009 (+/- 0.3501) 2°-4 - 2.191 (+/- 0.4339) z-5 + 0.4526 (+/- 0.5072) -6 - 1.162
(+/- 0.5114) z-7 + 0.6318 (+/- 0.5361) z-8 + 1.512 (+/- 0.5425) z*-9- 0.7122 (+/-
0.575) z°-10 - 0.1831 (+/- 0.5834) z*-11 - 0.7307 (+/- 0.5409) z/-12 + 1.438 (+/-
0.5407) z-13 - 1.413 (+/- 0.5583) z*-14 + 0.5182 (+/- 0.5566) z°-15 - 0.3797 (+/-
0.5276) 2°-16 + 0.633 (+/- 0.5076) z-17 + 0.4051 (+/- 0.4958) z*-18 + 0.1888 (+/-
0.4912) 2°-19- 1.889 (+/- 0.5019) z°-20 + 0.7341 (+/- 0.4985) z°-21 + 0.597 (+/-
0.5003) z°-22 + 0.7905 (+/- 0.517) z*-23 - 2.025 (+/- 0.4582) z-24 + 1.822 (+/-
0.4216) 7725 - 1.924 (+/- 0.3907) z°-26 + 1.559 (+/- 0.3699) z°-27 - 0.1762 (+/-
0.4085) z*-28 + 0.4699 (+/- 0.4109) z-29 - 1.405 (+/- 0.4066) z*-30 + 0.1705 (+/-
0.3998) z°-31 + 0.9432 (+/- 0.3949) z*-32 - 0.9197 (+/- 0.4049) z°-33+ 1.026 (+/-
0.4172) z°-34 - 0.7837 (+/- 0.4327) z-35 + 0.6916 (+/- 0.4478) z-36 - 0.5496 (+/-
0.4453) 7737 + 0.4227 (+/- 0.4229) 7/-38- 1.231 (+/- 0.4264) z°-39 + 0.3727 (+/-
0.4664) z°-40 + 1.053 (+/- 0.4647) z°-41 + 0.1647 (+/- 0.4683) z*-42 - 0.4537 (+/-
0.4569) 7/-43 - 0.1938 (+/- 0.4349) z°-44 - 1.023 (+/- 0.4279) z°-45 + 0.8109 (+/-
0.3397) z°-46+ 0.3835 (+/- 0.2687) z-47 + 0.6934 (+/- 0.2666) z-48 - 1.461 (+/-
0.1893) 2*-49 + 0.5571 (+/- 0.05268) z-50

B(z) = 0.001595 (+/- 0.01318) z-1 - 0.0152 (+/- 0.04278) z-2 + 0.05436 (+/-
0.06226) 2-3 - 0.07775 (+/- 0.06877) z°-4 + 0.03354 (+/- 0.07802) z*-5+ 0.009247
(+/- 0.08888) z-6 + 0.0344 (+/- 0.09397) z*-7 - 0.1075 (+/- 0.09704) z*-8 + 0.11 (+/-
0.09855) z-9 - 0.03015 (+/- 0.09949) z°-10- 0.0308 (+/- 0.09868) z*-11 + 0.07657
(+/- 0.09549) z°-12 - 0.01084 (+/- 0.09301) z*-13 - 0.04619 (+/- 0.09357) z-14 -
0.0102 (+/- 0.09929) z*-15+ 0.0718 (+/- 0.1017) z-16 - 0.06201 (+/- 0.1007) z*-17 +
0.04573 (+/- 0.101) z-18 - 0.01413 (+/- 0.1012) z-19 + 0.02098 (+/- 0.1004) z*-20-
0.08846 (+/- 0.1003) z*-21 + 0.1052 (+/- 0.101) z-22 - 0.06747 (
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+/- 0.1011) z°-23 + 0.006912 (+/- 0.09931) z°-24 + 0.0524 (+/- 0.09462) z*-25 +
0.0507 (+/- 0.09262) z-26 - 0.1484 (+/- 0.09572) z*-27 + 0.09768 (+/- 0.0992) z-28
-0.03136 (+/- 0.1011) *-29 - 0.04403 (+/- 0.1009) z*-30+ 0.09844 (+/- 0.09946) z-
31 + 0.03257 (+/- 0.09901) z°-32 - 0.1012 (+/- 0.09788) z*-33 + 0.001546 (+/-
0.09778) z-34 + 0.09209 (+/- 0.09971) z-35 - 0.07559 (+/- 0.09852) z*-36 - 0.03683
(+/- 0.09349) z°-37 + 0.1275 (+/- 0.09289) z°-38 - 0.09234 (+/- 0.09539) z-39 +
0.02204 (+/- 0.09859) z*-40+ 0.0337 (+/- 0.09931) z*-41 - 0.03322 (+/- 0.09865) -
42 - 0.04608 (+/- 0.09798) z-43 + 0.04004 (+/- 0.09499) z-44 + 0.06586 (+/-
0.08961) z-45 - 0.0436 (+/- 0.081) *-46 - 0.05749 (+/- 0.07422) z*-47 + 0.1259 (+/-
0.06793) z°-48 - 0.134 (+/- 0.04817) z*-49 + 0.05835 (+/- 0.01591) z*-50

C(z) = 1 +0.652 (+/- 0.08096) z*-1 + 0.7374 (+/- 0.05921) z-2 - 0.5017 (+/- 0.08399)
773 - 0.5967 (+/- 0.09917) z/-4 - 1.247 (+/- 0.08879) z-5 - 0.5915 (+/- 0.1278) 2*-6
-0.3894 (+/- 0.1037) z°-7 - 0.2819 (+/- 0.105) z-8 - 0.1132 (+/- 0.1088) z°-9 - 0.3741
(+/- 0.1019) z*-10 - 0.3648 (+/- 0.1127) z*-11 - 0.687 (+/- 0.08772) z*-12 + 0.2385
(+/- 0.1173) z-13+ 0.5388 (+/- 0.1134) z-14 + 1.29 (+/- 0.08898) z-15 + 1.021 (+/-
0.1555) 216 + 0.6269 (+/- 0.1124) z*-17 + 0.1091 (+/- 0.1117) z-18 + 0.439 (+/-
0.1067) Z*-19 + 0.2047 (+/- 0.1094) z*-20 + 0.2021 (+/- 0.1145) z-21- 0.09199 (+/-
0.1071) z°-22 + 0.1228 (+/- 0.1036) z°-23 - 0.617 (+/- 0.1008) z°-24 - 0.1335 (+/-
0.08451) 2°-25 - 0.7 (+/- 0.08566) z*-26- 0.5887 (+/- 0.1002) z°-27 - 0.7983 (+/-
0.1013) 2-28 - 0.3425 (+/- 0.09634) 2*-29 - 0.2697 (+/- 0.09191) z*-30 - 0.05003 (+/-
0.08995) z-31+ 0.6155 (+/- 0.08925) z°-32 + 0.4987 (+/- 0.109) z-33 +0.7567 (+/-
0.09184) z°-34 + 0.128 (+/- 0.1254) z-35 + 0.08583 (+/- 0.08305) z-36- 0.283 (+/-
0.08588) z*-37 + 0.3697 (+/- 0.09321) z°-38 + 0.3097 (+/- 0.09885) z*-39 + 0.2016
(+/- 0.09236) z°-40 - 0.165 (+/- 0.09227) z*-41- 0.5613 (+/- 0.09306) z-42 - 0.7646
(+/- 0.1101) z*-43 - 0.3885 (+/- 0.08194) z-44 - 0.1036 (+/- 0.09548) z-45 + 0.2006
(+/- 0.06676) z°-46+ 0.2081 (+/- 0.0579) z°-47 + 0.4426 (+/- 0.06007) z*-48 +
0.07671 (+/- 0.03397) 2°-49 + 0.01082 (+/- 0.03152) z-50

Name: amx5050501

Sample time: 0.01 seconds

Parameterization:

Polynomial orders: na=50 nb=50 nc=50 nk=I

Number of free coefficients: 150
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(2) = 1 -3.659 (+/- 0.02483) z-1 + 6.932 (+/- 0.09418) z°-2 - 9.584 (+/- 0.1962) z-
3+ 11.23 (+/- 0.3084) 24 - 11.37 (+/- 0.4157) -5 + 9.944 (+/- 0.5023) -6 - 7.588
(+/- 0.5596) z-7 + 5.096 (+/- 0.5905) z-8 - 2.941 (+/- 0.6039) z*-9+ 1.293 (+/-
0.6081) z-10 - 0.1638 (+/- 0.6086) z*-11 - 0.5777 (+/- 0.6079) z-12 + 1.061 (+/-
0.6072) z*-13 - 1.391 (+/- 0.607) z-14 + 1.718 (+/- 0.6076) z*-15 - 1.897 (+/- 0.6092)
2716 + 1737 (+- 0.6115) 2°-17- 1.292 (+/- 0.6137) 2°-18 + 0.5683 (+/- 0.6154) -
19+ 0.1933 (+/- 0.6163) 2°-20 - 0.6693 (+/- 0.6169) z*-21 + 0.828 (+/- 0.6174) z*-22
-0.7015 (+/- 0.6177) 2°-23 + 0.4778 (+/- 0.6178) z°-24 - 0.3929 (+/- 0.6178) z-25 +
0.5386 (+- 0.6178) z-26 - 0.8007 (+/- 0.6179) z*-27+ 0.9887 (+/- 0.6179) z*-28 -
0.9255 (+/- 0.6181) z°-29 + 0.6987 (+/- 0.6184) z-30 - 0.3146 (+/- 0.6187) z°-31 -
0.1625 (+/- 0.6188) z°-32+ 0.5919 (+/- 0.6189) z*-33 - 0.7608 (+/- 0.6191) z*-34 +
0.7339 (+/- 0.6194) z-35 - 0.5717 (+/- 0.6196) z-36 + 0.3151 (+/- 0.6197) z-37-
0.003565 (+/- 0.6195) z*-38 - 0.1783 (+/- 0.6192) z*-39 + 0.2289 (+/- 0.6189) z°-40
-0.2102 (+/- 0.6183) z°-41 + 0.1385 (+/- 0.6174) z°-42- 0.02373 (+/- 0.6165) z-43 -
0.1457 (+/- 0.6159) z-44 + 0.3837 (+/- 0.6159) z°-45 - 0.6054 (+/- 0.616) z°-46 +
0.7156 (+/- 0.6155) z°-47 - 0.7117 (+/- 0.6137) z*-48 + 0.6519 (+/- 0.6118) z*-49 -
0.5636 (+/- 0.6111) z*-50 + 0.4557 (+/- 0.6111) z*-51 - 0.3204 (+/- 0.6098) z-52+
0.1397 (+/- 0.6072) z-53 +0.02014 (+/- 0.6049) z*-54 - 0.1438 (+/- 0.6041) z-55 +
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0.2663 (+/- 0.604) *-56 - 0.2811 (+/- 0.6031) *-57 + 0.188 (+/- 0.601) z-58 - 0.039
(+/- 0.598) z*-59 - 0.08287 (+/- 0.5948) z-60+ 0.08615 (+/- 0.5926) z*-61 - 0.05562
(+/- 0.5915) 2*-62 + 0.08155 (+/- 0.5915) z-63 - 0.02536 (+/- 0.5921) z-64 - 0.1767
(+/- 0.5916) z*-65+ 0.4413 (+/- 0.5877) z/-66 - 0.6779 (+/- 0.5766) z*-67 + 0.8319
(+/- 0.5527) 2°-68 - 0.8743 (+/- 0.5097) 269 + 0.749 (+/- 0.4427) z-70 - 0.5151 (+/-
0.3532) =71 + 0.2841 (+/- 0.2526) *-72 - 0.1013 (+/- 0.1529) z-73 + 0.008871 (+/-
0.06679) z°-74 + 0.004147 (+/- 0.0147) z-75

B(z) = 0.001882 (+/- 0.001244) z*-1 - 0.01008 (+/- 0.005411) z*-2 + 0.02842 (+/-
0.01466) z/-3 - 0.05949 (+/- 0.03069) z°-4 + 0.09983 (+/- 0.05422) z-5- 0.1452 (+/-
0.08504) z-6 + 0.1901 (+/- 0.122) z-7 - 0.2286 (+/- 0.1636) z*-8+ 0.2555 (+/-
0.2075) 29 - 0.2634 (+/- 0.2518) 2710 + 0.2491 (+/- 0.2944) z*-11 - 0.2129 (+/-
0.3334) z°-12 + 0.1573 (+/- 0.3677) z-13 - 0.08547 (+/- 0.3962) z*-14 + 0.001965
(+/- 0.4186) z°-15 + 0.08676 (+/- 0.4351) z*-16 - 0.1726 (+/- 0.4463) z-17 + 0.2472
(+/- 0.453) z-18- 0.3055 (+/- 0.4565) z°-19 + 0.3454 (+/- 0.4577) z°-20 - 0.3642 (+/-
0.4578) z°-21 + 0.3602 (+/- 0.4577) z-22 - 0.3439 (+/- 0.4579) z*-23 + 0.3404 (+/-
0.4588) 7/-24 - 0.3745 (+/- 0.4603) 2°-25 + 0.4527 (+/- 0.4623) z-26 - 0.556 (+/-
0.4644) 2°-27 + 0.6466 (+/- 0.4665) z-28- 0.6886 (+/- 0.4683) z°-29 + 0.6511 (+/-
0.4697) z-30 - 0.5464 (+/- 0.4705) z°-31 + 0.3777 (+/- 0.4709) z*-32 - 0.2032 (+/-
0.4708) 2°-33 + 0.01353 (+/- 0.4703) z*-34 + 0.121 (+/- 0.4697) z*-35 - 0.2469 (+/-
0.469) z°-36 + 0.2917 (+/- 0.4683) z°-37 - 0.3302 (+/- 0.4677) z°-38+ 0.2962 (+/-
0.4672) z°-39 - 0.2743 (+/- 0.4669) z°-40 + 0.2064 (+/- 0.4668) z-41 - 0.1675 (+/-
0.4667) 2-42 + 0.1078 (+/- 0.4668) z-43- 0.08603 (+/- 0.4669) z*-44 + 0.06203 (+/-
0.4669) z-45 - 0.06985 (+/- 0.4666) z*-46 + 0.07481 (+/- 0.466) z*-47 - 0.08765 (+/-
0.4649) z°-48+ 0.08338 (+/- 0.4634) 2-49 - 0.067 (+/- 0.4616) z*-50 + 0.03425 (+/-
0.4599) z-51 + 0.004939 (+/- 0.4584) z°-52 - 0.03617 (+/- 0.4575) z*-53 + 0.05075
(+/- 0.4573) z/-54 - 0.03823 (+/- 0.4576) z°-55 + 0.001446 (+/- 0.458) z*-56 +
0.05327 (+/- 0.4578) z*-57 - 0.1174 (+/- 0.456) z°-58+ 0.1729 (+/- 0.4516) z°-59 -
0.2167 (+- 0.4435) 2-60 + 0.2267 (+/- 0.4306) z*-61 - 0.2195 (+/- 0.4121) z-62 +
0.1816 (+/- 0.3877) 2°-63 - 0.1417 (+/- 0.357) z*-64 + 0.09026 (+/- 0.3208) z*-65 -
0.05083 (+/- 0.2797) z°-66 + 0.01423 (+/- 0.2355) z-67 + 0.006483 (+/- 0.1897) z-
68- 0.0168 (+/- 0.1452) 2°-69 + 0.01615 (+/- 0.1036) z°-70 - 0.00836 (+/- 0.06814)
2°-71 +0.003171 (+/- 0.03967) z-72 + 0.001491 (+/- 0.01996) z*-73 - 0.000618 (+/-
0.007638) z*-74 + 0.0008418 (+/- 0.002125) z*-75



111

Name: AR(x)75751

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=75 nb=75 nk=I

Number of free coefficients: 150

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@2) = 1 - 4.452 (+/- 0.1265) z-1 + 8.967 (+/- 0.6035) z-2 - 11.21 (+/- 1.39) z*-3 +
10.19 (+/- 2.179) 2°-4 - 6.856 (+/- 2.738) z-5 + 1.747 (+/- 2.953) z-6+ 3.926 (+/-
2.78) 27 - 7.166 (+/- 2.36) -8 + 6.375 (+/- 2.05) z-9- 3.503 (+/- 1.992) z°-10 +
0.534 (+/- 1.987) z*-11 + 1.894 (+/- 1.899) z*-12 - 2.736 (+/- 1.766) z*-13 + 2.029
(+/- 1.67) 2°-14 - 1.542 (+/- 1.616) 2/-15+ 2.282 (+/- 1.514) 2°-16 - 3.471 (+/- 1.345)
217 +4.3 (+/- 1.216) 2-18- 5.196 (+/- 1.189) 2*-19 + 5.952 (+/- 1.299) z*-20 - 5.385
(+/- 1.526) z°-21+ 3.407 (+/- 1.727) =22 - 0.79 (+/- 1.803) z*-23 - 1.628 (+/- 1.759)
7724+ 3.255 (+- 1.663) 2725 - 4.011 (+/- 1.611) 2°-26 + 3.796 (+/- 1.638) z-27 -
2.856 (+/- 1.701) z-28 + 1.776 (+/- 1.74) z-29 - 0.5808 (+/- 1.722) z-30 - 0.7263
(+/- 1.634) =31 + 1.73 (+/- 1.472) 2°-32 - 2.173 (+/- 1.24) 2°-33+ 2.308 (+/- 0.9599)
7734 - 2.315 (+/- 0.6607) z-35 + 1.798 (+/- 0.3674) z-36- 0.8286 (+/- 0.1363) z-
37 +0.1624 (+/- 0.02376) z-38

B(z) = 0.0006365 (+/- 0.001178) z*-1 - 0.005026 (+/- 0.006049) z*-2 + 0.01571 (+/-
0.01696) z-3 - 0.03166 (+/- 0.035) z-4 + 0.04724 (+/- 0.05921) z*-5- 0.05503 (+/-
0.08705) z°-6 + 0.05255 (+/- 0.1152) z*-7 - 0.04029 (+/- 0.1405) z-8 + 0.02172 (+/-
0.1613) z*-9 + 0.0001088 (+/- 0.1773) z-10- 0.02423 (+/- 0.1891) z-11 + 0.04597
(+/- 0.1975) z*-12 - 0.06274 (+/- 0.2029) z-13 + 0.07545 (+/- 0.2053) z*-14 - 0.08529
(+/- 0.2047) z°-15+ 0.09069 (+/- 0.2014) z*-16 - 0.08597 (+/- 0.1963) z*-17 + 0.06905
(+/- 0.1903) z/-18 - 0.04151 (+/- 0.1844) z*-19 + 0.007328 (+/- 0.1797) z-20 +
0.03096 (+/- 0.1772) z-21 - 0.07526 (+/- 0.1776) z°-22 + 0.1125 (+/- 0.1812) z-23
- 0.1029 (+/- 0.1872) z°-24 + 0.00585 (+/- 0.194) z°-25+ 0.1757 (+/- 0.2004) z-26 -
0.3845 (+/- 0.2075) z°-27 + 0.5416 (+/- 0.2192) z*-28 - 0.5819 (+/- 0.2364) z-29 +
0.4753 (+/- 0.2525) z*-30 - 0.2631 (+/- 0.2556) z-31 + 0.02432 (+/- 0.2372) z-32 +
0.1468 (+/- 0.1975) z-33 - 0.2135 (+/- 0.1449) z*-34 + 0.1809 (+/- 0.09141) z-35-
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0.1028 (+/- 0.04734) z*-36 + 0.03602 (+/- 0.01839) z*-37 - 0.004143 (+/- 0.004301)
z"-38

C(z)=1-0.8091 (+/- 0.127) z*-1 - 0.9039 (+/- 0.1681) z-2 + 0.6932 (+/- 0.1668) -
3-0.0581 (+/- 0.1286) -4 - 0.01166 (+/- 0.1163) z°-5 - 0.3202 (+/- 0.112) 26 -
0.01916 (+/- 0.1197) z°-7 + 1.051 (+/- 0.1126) z-8+ 0.0138 (+/- 0.1652) z*-9 - 0.4891
(+/- 0.1451) 2-10 - 0.2275 (+/- 0.141) z-11 - 0.2104 (+/- 0.1141) z-12 + 0.1322 (+/-
0.1164) z-13 + 0.4431 (+/- 0.1095) z-14 - 0.5573 (+/- 0.1228) z-15 - 0.06544 (+/-
0.132) 216 + 0.677 (+/- 0.1249) z°-17 + 0.1936 (+/- 0.126) z*-18 - 0.4962 (+/- 0.102)
77-19 - 0.2314 (+/- 0.1105) z°-20 + 0.1971 (+/- 0.1002) z*-21 - 0.131 (+/- 0.09659)
7722 - 0.02218 (+/- 0.08319) z°-23+ 0.04121 (+/- 0.09243) z°-24 + 0.227 (+/-
0.08729) z-25 - 0.005225 (+/- 0.09056) z-26 - 0.1481 (+/- 0.08716) z*-27 + 0.1794
(+/- 0.0863) 2-28- 0.1893 (+/- 0.08942) z°-29 + 0.107 (+/- 0.08805) z*-30 + 0.08179
(+/- 0.08191) z°-31 - 0.2039 (+/- 0.07374) z*-32 - 0.02894 (+/- 0.07122) z-33+
0.07015 (+/- 0.06925) z*-34 + 0.1255 (+/- 0.06775) z*-35 - 0.1558 (+/- 0.06014) z-
36 - 0.1203 (+/- 0.04417) z-37 + 0.1948 (+/- 0.03661) z*-38

Name: amx3838381
Sample time: 0.01 seconds
Polynomial orders: na=38 nb=38 nc=38 nk=1

Number of free coefficients: 114
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 3.035 (+/- 0.02979) z°-1 + 2.5 (+/- 0.09512) z-2 + 0.6608 (+/- 0.1206) -
3 - 1.048 (+/- 0.1223) 24 - 0.7027 (+/- 0.1263) z-5 + 0.4145 (+/- 0.1283) z°-6+
0.2935 (+/- 0.1295) z-7 + 0.05628 (+/- 0.1302) z*-8 + 0.01649 (+/- 0.1303) z*-9 -
0.1916 (+/- 0.1305) z*-10 - 0.1492 (+/- 0.1305) z-11+ 0.2077 (+/- 0.1306) z*-12 +
0.02023 (+/- 0.1306) z-13 + 0.1339 (+/- 0.1308) z-14 - 0.1387 (+/- 0.1308) z*-15 -
0.2184 (+/- 0.1307) z-16 + 0.1454 (+/- 0.1306) z*-17 - 0.1081 (+/- 0.1306) z*-18 +
0.2467 (+/- 0.1307) z-19 + 0.09693 (+/- 0.131) z*-20 - 0.1864 (+/- 0.1306) z-21-
0.00251 (+/- 0.1302) z*-22 - 0.1673 (+/- 0.13) z°-23 + 0.09964 (+/- 0.13) z*-24 +
0.06842 (+/- 0.13) z°-25 + 0.07637 (+/- 0.13) z°-26 + 0.0277 (+/- 0.1303) z*-27 -
0.1904 (+/- 0.1305) z*-28 + 0.03513 (+/- 0.1305) z*-29 + 0.01649 (+/- 0.1306) z-30
+0.07536 (+/- 0.1305) z°-31 - 0.01663 (+/- 0.1307) z*-32 - 0.1086 (+/- 0.1309) z*-33
+0.1227 (+/- 0.1307) z*-34 - 0.01997 (+/- 0.1305) z*-35 + 0.001213 (+/- 0.1303) z-
36 - 0.0485 (+/- 0.1304) z*-37 - 0.1083 (+/- 0.1303) z*-38 + 0.2828 (+/- 0.1306) z-
39 - 0.1754 (+/- 0.1304) z°-40 - 0.07221 (+/- 0.1304) z*-41+ 0.1569 (+/- 0.1301) z-
42 - 0.008724 (+/- 0.13) 2°-43 - 0.03813 ( +/- 0.1299) z*-44 - 0.0111 (+/- 0.1299) z*-
45 -0.1263 (+/- 0.1299) z-46+ 0.1407 (+/- 0.1299) z°-47 + 0.01506 (+/- 0.13) z-48
+0.05369 (+/- 0.1297) 2-49 - 0.193 (+/- 0.1294) z-50 + 0.1468 (+/- 0.1294) z*-51 -
0.02988 (+/- 0.1298) z-52 - 0.02619 (+/- 0.13) z*-53 + 0.03743 ( +/- 0.1299) z/-54
- 0.08806 (+/- 0.1286) z-55 + 0.1262 (+/- 0.1267) z°-56- 0.0358 (+/- 0.1226) z/-57 -
0.09421 (+/- 0.122) z-58 + 0.1041 (+/- 0.09247) z°-59 - 0.03381 (+/- 0.02748) z-60

B(z) = 0.1359 (+/- 0.1084) z-1 + 0.3393 (+/- 0.1392) z*-2 - 0.1314 (+/- 0.1484) z-
3-0.1043 (+/- 0.1494) z°-4 + 0.1782 (+/- 0.1494) z°-5 - 0.1082 (+/- 0.1493) z-6-
0.1469 (+/- 0.1507) z-7 - 0.5155 (+/- 0.1512) z-8 - 0.06594 (+/- 0.1527) z-9 -
0.1972 (+/- 0.153) z-10 - 0.2237 (+/- 0.1527) z*-11 + 0.1265 (+/- 0.1528) z*-12 -
0.2326 (+/- 0.1528) z°-13 +0.07298 (+/- 0.1531) z-14 + 0.1873 (+/- 0.1533) z*-15 +
0.3097 (+/- 0.1534) z*-16 + 0.3294 (+/- 0.1543) z*-17 + 0.41 (+/- 0.1544) z*-18 +
0.152 (+/- 0.1549) z°-19 + 0.2405 (+/- 0.1548) z-20 + 0.1995 (+/- 0.1549) z°-21 -
0.02841 (+/- 0.1549) z°-22 - 0.2479 (+/- 0.1548) z°-23 - 0.03911 (+/- 0.1547) z-24-
0.08292 (+/- 0.1549) z-25 - 0.2668 (+/- 0.1548) z-26 - 0.01809 (+/- 0.1551) z-27 -
0.2806 (+/- 0.1551) z-28 - 0.2232 (+/- 0.1552) z*-29+ 0.06052 (+/- 0.1555) z°-30 -
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0.07474 (+/- 0.1554) z°-31 - 0.007144 (+/- 0.155) z*-32 + 0.2158 (+/- 0.1547) z-33
= 0.1706 (+/- 0.1547) z°-34 + 0.006483 (+/- 0.1547) z-35 - 0.1984 (+/- 0.1544) z-36
+0.1144 (+/- 0.1542) z°-37 + 0.0652 (+/- 0.1541) z°-38 + 0.2824 (+/- 0.1538) z*-39-
0.2023 (+/- 0.154) z°-40 + 0.1491 (+/- 0.1541) z*-41 - 0.04121 (+/- 0.1541) z°-42 -
0.1292 (+/- 0.1535) z-43 - 0.1364 (+/- 0.1537) z-44+ 0.3078 (+/- 0.1534) z*-45 -
0.08685 (+/- 0.1535) z°-46 + 0.1056 (+/- 0.1534) z°-47 + 0.06942 (+/- 0.1533) z-48
+0.06541 (+/- 0.153) 2°-49- 0.06176 (+/- 0.152) z-50 - 0.05799 (+/- 0.1519) z-51
+0.1702 (+/- 0.1515) 2-52 - 0.1387 (+/- 0.1504) z*-53 - 0.06749 (+/- 0.1503) z-54-
0.0419 (+/- 0.1498) z/-55 - 0.03755 (+/- 0.1497) z°-56 + 0.1517 (+/- 0.1489) z-57 +
0.03776 (+/- 0.1474) z-58 - 0.2281 (+/- 0.1389) z*-59 + 0.1097 (+/- 0.1145) z-60

Name: AR(x)60601

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=60 nb=60 nk=I

Number of free coefficients: 120

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1 -5.401 (+/- 0.1316) -1 + 11.26 (+/- 0.7898) z-2 - 9.794 (+/- 1.982) z*-3+
0.4658 (+/- 2.63) 74 + 2.66 (+/- 2.138) z-5 + 4.271 (+/- 1.861) z*-6- 5.954 (+/-
1.77) 2°-7 - 2.23 (+/- 1.61) 2-8 + 6.598 (+/- 1.746) z-9- 3.849 (+/- 2.369) z°-10 +
3.881 (+/- 2.411) z-11 - 7.078 (+/- 2.36) Z-12+ 6.752 (+/- 2.585) z/-13 - 3.136 (+/-
2.695) z°-14 - 0.3553 (+/- 2.495) 2°-15 + 1.308 (+/- 2.379) z°-16 + 0.6965 (+/- 2.48)
2717 - 0.4822 (+/- 2.295) 7718 - 3.48 (+/- 2.033) z-19 + 3.485 (+/- 2.119) z/-20 +
0.2598 (+/- 2.117) z*-21+ 2.136 (+/- 1.647) z°-22 - 7.596 (+/- 1.539) z*-23 + 4.118
(+/- 1.71) 2°-24+ 3.912 (+/- 1.693) 2°-25 - 3.411 (+/- 1.749) 2°-26 - 3.223 (+/- 2.011)
2727+ 5.432 (+- 1.42) 228 - 2.751 (+/- 0.5315) 2-29 + 0.5048 (+/- 0.08334) z-30

B(2) = 0.1129 (+/- 0.09571) z-1 + 0.09104 (+/- 0.3136) z°-2 - 0.8105 (+/- 0.4146) z*-
3+ 0.8213 (+/- 0.4547) z°-4 + 0.3568 (+/- 0.5077) z°-5 - 1.069 (+/- 0.4792) z/-6 +
0.1751 (+/- 0.5432) -7 + 0.2257 (+/- 0.5231) z-8 + 0.8362 (+/- 0.4391) -9 - 1.226
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(+/- 0.4561) z-10 + 0.3608 (+/- 0.5243) Z*-11 + 0.2994 (+/- 0.5044) z~-12 - 0.2278
(+/- 0.4852) z*-13 + 0.2789 (+/- 0.5214) z*-14- 0.4154 (+/- 0.5356) z-15 + 0.7376
(+/- 0.5418) *-16 - 1.032 (+/- 0.5701) z-17 + 0.7169 (+/- 0.5797) z*-18 - 0.553 (+/-
0.5257) z*-19 + 0.974 (+/- 0.4681) z°-20 - 0.664 (+/- 0.4655) z-21 - 0.9232 (+/-
0.4579) z°-22 + 1.186 (+/- 0.4634) z°-23 + 0.1789 (+/- 0.5425) z°-24 - 0.1833 (+/-
0.4781) 2°-25 - 1.335 (+/- 0.4377) 2°-26 + 1.662 (+/- 0.488) 2°-27- 0.6277 (+/- 0.6016)
7°-28 + 0.1322 (+/- 0.4583) 2°-29 - 0.07996 (+/- 0.1425) z°-30

C(z) = 1 - 2.354 (+/- 0.1348) 2°-1 + 1.551 (+/- 0.3999) z-2 + 0.272 (+/- 0.486) 2°-3 -
0.06775 (+/- 0.3756) z°-4 - 1.204 (+/- 0.3486) 2°-5 + 0.6843 (+/- 0.3424) z°-6+ 0.6796
(+/- 0.3205) z°-7 - 0.7494 (+/- 0.3672) z°-8 + 0.5396 (+/- 0.4209) z-9 - 1.056 (+/-
0.417) z°-10 + 1.426 (+/- 0.4603) z*-11 - 1.317 (+/- 0.5145) z-12 + 0.771 (+/- 0.532)
713 + 0.1164 (+/- 0.4959) z°-14 - 0.1715 (+/- 0.466) z-15- 0.3277 (+/- 0.4791) z-
16 - 0.2576 (+/- 0.4374) 217 + 1.022 (+/- 0.4332) z*-18 - 0.3756 (+/- 0.4879) z*-19
- 0.16 (+/- 0.4323) /20 - 0.9974 (+/- 0.3165) z°-21 + 1.647 (+/- 0.3381) z*-22 -
0.2484 (+/- 0.3961) *-23 - 0.8692 (+/- 0.3536) z*-24 + 0.3354 (+/- 0.3787) z*-25+
0.4818 (+/- 0.4032) z°-26 - 0.6434 (+/- 0.3148) z°-27 + 0.4736 (+/- 0.2011) z*-28 -
0.2846 (+/- 0.1156) z-29 + 0.09643 (+/- 0.03854) z*-30

Name: amx3030301

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=30 nb=30 nc=30 nk=I

Number of free coefficients: 90
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 2.738 (+/- 0.02787) z°-1 + 1.568 (+/- 0.08152) z*-2 + 1.202 (+/- 0.09265)
773 - 0.4279 (+/- 0.09855) z°-4 - 0.7737 (+/- 0.09919) z*-5 - 0.293 (+/- 0.1017) z*-6
+0.1218 (+/- 0.1023) z*-7 + 0.2394 (+/- 0.1022) z*-8+ 0.2577 (+/- 0.1026) z°-9 +
0.1385 (+/- 0.1029) z-10 - 0.1828 (+/ - 0.1032) Z*-11 - 0.1825 (+/- 0.1033) z-12 +
0.09068 (+/- 0.1034) z*-13+ 0.09036 (+/- 0.1034) z*-14 - 0.196 (+/- 0.1033) z*-15 -
0.215 (+/- 0.1033) z*-16 + 0.1908 (+/- 0.1035) z*-17 + 0.2248 (+/- 0.1037) z"-18 +
0.04753 (+/- 0.1039) z*-19 - 0.03245 (+/- 0.1039) z*-20 - 0.01146 (+/- 0.104) z*-21 -
0.07319 (+/- 0.1038) z°-22 - 0.2043 (+/- 0.1038) z*-23+ 0.005489 (+/- 0.1039) z°-24
+0.00322 (+/- 0.104) z°-25 + 0.03972 (+/- 0.1041) z°-26 + 0.3071 (+/- 0.1041) z*-27
+0.108 (+/- 0.1044) z°-28- 0.08368 (+/- 0.1043) z-29 - 0.2947 (+/- 0.1041) z-30 -
0.1928 (+/- 0.1044) z*-31 + 0.07468 (+/- 0.1045) z°-32 + 0.1364 (+/- 0.1045) z*-33+
0.1656 (+/- 0.1045) z°-34 + 0.08102 (+/- 0.1046) z*-35 - 0.09439 (+/- 0.1047) z-36
- 0.06854 (+/- 0.1046) z*-37 - 0.05271 (+/- 0.1045) z*-38+ 0.003008 (+/- 0.1044) z-
39 - 0.09438 (+/- 0.104) z*-40 + 0.04634 (+/- 0.1041) z*-41 + 0.09883 (+/- 0.1042)
242 - 0.03621 (+/- 0.1043) 2°-43 + 0.1903 (+/- 0.1044) z*-44 - 0.1105 (+/- 0.1042)
2°-45 - 0.03523 (+/- 0.1042) 2-46 - 0.1479 (+/- 0.1042) z*-47 + 0.05728 (+/- 0.1042)
7748+ 0.1209 (+/- 0.1044) z°-49 - 0.1058 (+/- 0.1045) z*-50 - 0.08317 (+/- 0.1042)
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2°-51 +0.2111 (+/- 0.1041) z°-52 + 0.01381 (+/- 0.1043) z*-53- 0.0449 (+/- 0.1037)
7°-54 - 0.0355 (+/- 0.1037) z-55 + 0.0619 (+/- 0.1036) z°-56 - 0.1856 (+/- 0.1036)
7757 - 0.06547 (+/- 0.1038) z-58+ 0.2129 (+/- 0.1038) z*-59 - 0.02983 (+/- 0.1039)
760 + 0.03212 (+/- 0.1039) z*-61 + 0.02457 (+/- 0.1039) z°-62 + 0.01193 (+/-
0.1038) z*-63- 0.0146 (+/- 0.1036) z°-64 - 0.1908 (+/- 0.1035) z-65 + 0.03853 (+/-
0.1036) 2-66 + 0.1326 (+/- 0.1038) z-67 - 0.04112 (+/- 0.1039) z*-68 - 0.05917 (+/-
0.1039) 2-69 + 0.1146 (+/- 0.1037) z*-70 - 0.00299 (+/- 0.1038) z-71 +0.03758 (+/-
0.1038) z°-72 - 0.09585 (+/- 0.1036) z*-73- 0.09515 (+/- 0.1034) z*-74 - 0.01868 (+/-
0.103) z-75 + 0.1726 (+/- 0.1005) z-76 + 0.03453 (+/- 0.09935) z*-77 - 0.05055 (+/-
0.0934) z*-78 - 0.09453 (+/- 0.08058) z*-79 + 0.05834 (+/- 0.0266) z*-80

B(z) =-0.0319 (+/- 0.09197) z-1 - 0.009777 (+/- 0.1085) z°-2 + 0.06879 (+/- 0.115)
7.3 + 0.095 (+/- 0.1166) 24 + 0.08842 (+/- 0.118) z°-5 - 0.1089 (+/- 0.118) z*-6 -
0.06508 (+/- 0.1179) z*-7 - 0.1046 (+/- 0.1177) z*-8- 0.06804 (+/- 0.118) z-9 +
0.02448 (+/- 0.1183) z-10 - 0.05839 (+/- 0.1184) z*-11 + 0.1297 (+/- 0.1187) z/-12
-0.01167 (+/- 0.1191) z*-13 + 0.08135 (+/- 0.1188) z*-14 + 0.06535 (+/- 0.1191) z-
15 + 0.02746 (+/- 0.119) z*-16 - 0.04955 (+/- 0.1189) z-17 + 0.06276 (+/- 0.1188)
77-18- 0.06908 (+/- 0.1188) z-19 - 0.2963 (+/- 0.1187) z*-20 + 0.07046 (+/- 0.1189)
7721 + 0.06968 (+/- 0.1189) z°-22 - 0.07326 (+/- 0.1189) z*-23 + 0.09963 (+/-
0.1189) z-24 - 0.01839 (+/- 0.1191) z*-25 - 0.03536 (+/- 0.1194) z*-26 - 0.175 (+/-
0.1194) z°-27 + 0.2002 (+/- 0.1195) z*-28- 0.05037 (+/- 0.1196) z*-29 + 0.009285
(+/- 0.1196) z*-30 - 0.02819 (+/- 0.1199) z*-31 + 0.1288 (+/- 0.1198) z*-32 - 0.09751
(+/- 0.12) °-33 + 0.06135 (+/- 0.12) z°-34 + 0.05229 (+/- 0.1196) z-35 + 0.2145 (+/-
0.1198) z°-36 - 0.007302 (+/- 0.1199) z-37 + 0.2209 (+/- 0.12) z-38+ 0.09541 (+/-
0.1201) z°-39 + 0.01756 (+/- 0.1202) z*-40 + 0.03167 (+/- 0.1203) z-41 - 0.3842 (+/-
0.1202) 2°-42 + 0.1041 (+/- 0.1207) 2743+ 0.2002 (+/- 0.1204) z°-44 + 0.01214 (+/-
0.1206) z-45 - 0.09006 (+/- 0.1204) z*-46 - 0.06729 (+/- 0.1205) z*-47 - 0.2499 (+/-
0.1206) z-48 - 0.0371 (+/- 0.1208) z-49 - 0.2554 (+/- 0.1207) z°-50 - 0.09487 (+/-
0.1205) z°-51 - 0.323 (+/- 0.1203) z*-52 - 0.1811 (+/- 0.1207) z*-53 + 0.03934 (+/-
0.1207) z-54 + 0.09018 (+/- 0.1204) z*-55 + 0.04401 (+/- 0.1201) z-56 + 0.124 (+/-
0.1199) z°-57 + 0.1399 (+/- 0.1199) z*-58+ 0.05284 (+/- 0.1198) z*-59 + 0.08035 (+/-
0.1197) 2°-60 + 0.004481 (+/- 0.1197) 2°-61 + 0.2425 (+/- 0.1197) z*-62 + 0.03438
(+/- 0.1198) 2*-63 +0.1098 (+/- 0.1197) z-64 +0.09369 (+/- 0.1198) z-65 + 0.07397
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(+/- 0.1195) 2°-66 + 0.1038 (+/- 0.1191) z*-67 + 0.1447 (+/- 0.119) z-68 - 0.08503
(+/- 0.1186) z-69 + 0.0495 (+/- 0.1183) z*-70 + 0.0829 (+/- 0.118) z*-71 - 0.1532
(+/- 0.1176) 2°-72 - 0.2759 (+/- 0.1174) z-73- 0.1081 (+/- 0.1176) z-74 - 0.226 (+/-
0.1175) z-75 - 0.184 (+/- 0.1174) z°-76+ 0.03492 (+/- 0.1152) z*-77 - 0.0716 (+/-
0.1133) 2*-78 - 0.07524 (+/- 0.1077) z*-79 + 0.4415 (+/- 0.09373) z-80

Name: AR(x)80801

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=80 nb=80 nk=1
Number of free coefficients: 160

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@) = 1 - 3.101 (+/- 0.02297) z*-1 + 2.567 (+/- 0.07281) z°-2 - 0.0003463 (+/-
0.08834) z-3 + 0.5198 (+/- 0.08069) z-4 - 0.5673 (+/- 0.07442) z°-5- 1.41 (+/-
0.07487) z-6 - 0.9111 (+/- 0.07866) z*-7 + 3.506 (+/- 0.08359) z-8- 1.836 (+/-
0.1004) -9 + 0.52 (+/- 0.09753) 2°-10 + 0.7449 (+/- 0.09425) z*-11 - 1.901 (+/-
0.09458) z*-12 + 0.5523 (+/- 0.102) z°-13 + 0.6127 (+/- 0.0984) z*-14 - 1.487 (+/-
0.09949) z-15 + 2.765 (+/- 0.0981) z*-16 - 1.493 (+/- 0.1058) z/-17 - 1.634 (+/-
0.1034) z-18 + 2.745 (+/- 0.105) z-19 - 1.518 (+/- 0.09858) z*-20 + 0.4223 (+/-
0.09943) z°-21+ 0.6875 (+/- 0.09844) z°-22 - 1.573 (+/- 0.09958) z*-23 + 0.5834 (+/-
0.09233) z-24 + 0.5112 (+/- 0.09122) z°-25 - 1.883 (+/- 0.08991) z*-26 + 3.177 (+/-
0.0929) z*-27 - 0.7127 (+/- 0.08103) z*-28 - 1.199 (+/- 0.07689) z-29 - 0.5194 (+/-
0.07262) z*-30 + 0.4721 (+/- 0.07107) z-31- 0.03071 (+/- 0.07105) z*-32 + 2.042
(+/- 0.06978) z°-33 - 2.422 (+/- 0.05594) z*-34 +0.7705 (+/- 0.01751) z*-35

B(z) = 0.0945 (+/- 0.08462) z*-1 + 0.007921 (+/- 0.1159) z*-2 - 0.001497 (+/-
0.09407) z°-3 - 0.01144 (+/- 0.09669) z*-4 + 0.04803 (+/- 0.09569) z*-5- 0.2671 (+/-
0.107) 2°-6 - 0.09241 (+/- 0.1196) z°-7 - 0.2387 (+/- 0.1282) z*-8+ 0.0846 (+/- 0.1483)
729+ 0.1283 (+/- 0.1344) 2°-10 + 0.09914 (+/- 0.1116) z*-11 + 0.08872 (+/- 0.1159)
7212+ 0.2177 (+/- 0.1163) z*-13+ 0.1346 (+/- 0.1108) z*-14 + 0.122 (+/- 0.1109) -
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15 - 0.03594 (+/- 0.1411) z/-16 - 0.006949 (+/- 0.1403) z-17 + 0.05972 (+/- 0.1197)
718 - 0.1761 (+/- 0.1384) z-19 - 0.3829 (+/- 0.1406) z*-20 - 0.07256 (+/- 0.1135)
221 - 0.07034 (+/- 0.1115) z°-22 + 0.02735 (+/- 0.118) z°-23 + 0.142 (+/- 0.1168)
7°-24 - 0.1294 (+/- 0.1111) z°-25 + 0.07837 (+/- 0.1314) z*-26 - 0.1652 (+/- 0.1476)
227 + 0.2203 (+/- 0.1287) z*-28+ 0.1096 (+/- 0.1196) z*-29 + 0.2554 (+/- 0.1077)
2°-30 - 0.1116 (+/- 0.09802) z*-31 - 0.05408 (+/- 0.09932) z-32 - 0.1593 (+/-
0.09448) z-33 + 0.1341 (+/- 0.1169) z*-34 - 0.07706 (+/- 0.08898) z-35

C(z) = 1 - 0.2535 (+/- 0.03579) z-1 + 0.03596 (+/- 0.03563) z-2 - 0.6367 (+/-
0.03019) z°-3 - 0.4006 (+/- 0.02837) z°-4 + 0.05756 (+/- 0.03225) z°-5 + 0.2711 (+/-
0.03208) z-6 - 0.5773 (+/- 0.03319) z*-7 + 0.554 (+/- 0.03671) z-8 - 0.2829 (+/-
0.03979) -9 - 0.1656 (+/- 0.03788) z°-10+ 0.3733 (+/- 0.02994) z*-11 - 0.02003 (+/-
0.03081) z*-12 + 0.1415 (+/- 0.02777) z°-13 + 0.4298 (+/- 0.02838) z*-14 - 0.7087
(+/- 0.0336) z*-15+ 0.333 (+/- 0.03943) z°-16 + 0.328 (+/- 0.03702) z*-17 - 0.4919
(+/- 0.03277) z-18 +0.4031 (+/- 0.03678) z-19 - 0.3409 (+/- 0.03898) z*-20- 0.3659
(+/- 0.03081) z°-21 + 0.09132 (+/- 0.02764) z°-22 - 0.2745 (+/- 0.02638) z-23 +
0.04804 (+/- 0.02952) z-24 + 0.7537 (+/- 0.02767) z-25- 0.5368 (+/- 0.03632) z-
26 + 0.2876 (+/- 0.03832) z°-27 + 0.2069 (+/- 0.03385) z°-28 + 0.2504 (+/- 0.0304)
2°-29 + 0.04362 (+/- 0.02882) z-30+ 0.002001 (+/- 0.02873) z-31 - 0.7186 (+/-
0.02549) z°-32 + 0.4516 (+/- 0.02745) z°-33 - 0.2779 (+/- 0.0323) z*-34 + 0.08488
(+/- 0.03163) 2°-35

Name: amx3535351

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=35 nb=35 nc=35 nk=I

Number of free coefficients: 105
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A@2) = 1 - 2.569 (+/- 0.03446) z-1 + 1.749 (+/- 0.09512) z*-2 + 0.3719 (+/- 0.1128)
773 - 0.3315 (+/- 0.1137) 2°-4 - 0.3956 (+/- 0.1144) z-5+ 0.02468 (+/- 0.1153) 2°-6
+0.1865 (+/- 0.1153) -7 + 0.007449 (+/- 0.1155) -8 - 0.06687 (+/- 0.1159) -9
+0.04821 (+/- 0.116) z*-10 + 0.06877 (+/- 0.1163) z*-11 - 0.1416 (+/- 0.1161) z*-12
+0.03617 (+/- 0.1162) z*-13 + 0.02553 (+/- 0.1167) z-14 + 0.03008 (+/- 0.117) z-
15-0.0819 (+/- 0.1169) z*-16 + 0.09781 (+/- 0.117) z-17 - 0.03257 (+/- 0.1172) z-
18 - 0.128 (+/- 0.1171) =19 + 0.2401 (+/- 0.1172) z°-20 - 0.2128 (+/- 0.1175) z*-21
+0.1446 (+/- 0.1179) 2°-22 - 0.1286 (+/- 0.1179) z°-23 + 0.1044 (+/- 0.1179) z*-24
+0.04279 (+/- 0.118) z°-25- 0.1654 (+/- 0.1179) z*-26 + 0.1334 (+/- 0.1179) z*-27 -
0.06685 (+/- 0.1175) z-28 - 0.01453 (+/- 0.1173) z°-29 + 0.07256 (+/- 0.1175) z-
30- 0.06483 (+/- 0.118) z*-31 + 0.1544 (+/- 0.1179) z-32 - 0.1956 (+/- 0.118) z-33
+0.006347 (+/- 0.1179) z-34 + 0.1482 (+/- 0.1173) z°-35 - 0.14 (+/- 0.1169) z-36
+0.06767 (+/- 0.1167) z°-37 + 0.01857 (+/- 0.1166) z*-38 - 0.0336 (+/- 0.1166) z"-
39 + 0.02673 (+/- 0.1165) z°-40- 0.05825 (+/- 0.1163) z*-41 + 0.01762 (+/- 0.1161)
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2742 + 0.06242 (+/- 0.1158) z*-43 - 0.03975 (+/- 0.116) z*-44 - 0.1053 (+/- 0.116)
7745+ 0.2278 (+/- 0.116) 246 - 0.1792 (+/- 0.1162) z°-47 + 0.08819 (+/- 0.1164)
7748 - 0.05719 (+/- 0.1162) 249 - 0.0212 (+/- 0.1164) z*-50 + 0.1357 (+/- 0.1154)
2°-51 - 0.1511 (+/- 0.1149) 2-52 + 0.01664 (+/- 0.1141) z°-53 + 0.102 (+/- 0.09657)
7°-54 - 0.06467 (+/- 0.03497) z/-55

B(z) = 0.2661 (+/- 0.09099) z*-1 - 0.2311 (+/- 0.1217) z*-2 - 0.05081 (+/- 0.1296) -
3-0.0816 (+/- 0.1304) z-4 - 0.1008 (+/- 0.1305) z*-5 + 0.003827 (+/- 0.1321) -6
+0.1114 (+/- 0.1339) 27-7 + 0.07647 (+/- 0.134) z°-8 + 0.1126 (+/- 0.1339) z-9 +
0.00351 (+/- 0.1337) z*-10 + 0.06164 (+/- 0.1333) z*-11 - 0.06862 (+/- 0.1331) z-12
- 0.1245 (+/- 0.1331) Z-13+ 0.1729 (+/- 0.1328) z°-14 - 0.2739 (+/- 0.133) z*-15 +
0.08498 (+/- 0.1332) z-16 - 0.07741 (+/- 0.1333) z°-17 + 0.03408 (+/- 0.1335) z-
18- 0.06732 (+/- 0.1337) Z°-19 + 0.0238 (+/- 0.134) z°-20 + 0.4457 (+/- 0.1341) z-
21-0.1999 (+/- 0.1349) z°-22 - 0.1041 (+/- 0.1351) z*-23 + 0.008 188 (+/- 0.1353) z-
24 + 0.02137 (+/- 0.1352) z-25 - 0.09564 (+/- 0.1349) z°-26 + 0.09145 (+/- 0.1353)
227 - 0.2009 (+/- 0.1355) z-28 + 0.1932 (+/- 0.1353) z-29 - 0.1645 (+/- 0.1351)
27230 + 0.1923 (+/- 0.1352) 231 - 0.024 (+/- 0.1356) 2*-32 + 0.009388 (+/- 0.1354)
7°-33 - 0.08466 (+/- 0.1349) z-34 - 0.0519 (+/- 0.1347) z*-35 + 0.0221 (+/- 0.1346)
2°-36 + 0.07252 (+/- 0.1343) z°-37 + 0.1849 (+/- 0.1342) z*-38 - 0.003975 (+/-
0.1337) 2°-39 - 0.2068 (+/- 0.1336) z°-40 - 0.1556 (+/- 0.134) z°-41 + 0.1125 (+/-
0.1336) 2-42 + 0.09573 (+/- 0.1338) 2*-43- 0.06389 (+/- 0.1339) z°-44 + 0.1677 (+/-
0.1334) 2°-45 - 0.05777 (+/- 0.1336) 2°-46 - 0.2757 (+/- 0.1337) z*-47 + 0.03372 (+/-
0.1344) 248 + 0.1263 (+/- 0.1342) 2°-49 + 0.1483 (+/- 0.1321) 2-50 + 0.05407 (+/-
0.1308) z-51 - 0.09179 (+/- 0.1305) z*-52 - 0.04182 (+/- 0.1295) z-53 - 0.1821 (+/-
0.1214) z°-54 + 0.148 (+/- 0.09154) z°-55

Name: AR(x)55551

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=55 nb=55 nk=I

Number of free coefficients: 110



122

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1 - 3.521 (+/- 0.4504) -1 + 4.174 (+/- 1.499) z°-2 - 0.701 (+/- 1.648) z/-3 -
2.525 (+/- 1.066) 24 + 2.306 (+/- 1.587) -5 - 0.9181 (+/- 0.9847) z/-6- 0.6478 (+/-
0.4421) 27 + 1.991 (+/- 0.5765) -8 - 0.7845 (+/- 0.9409) z*-9 - 1.455 (+/- 0.4029)
7°-10 + 1.509 (+/- 0.8281) z-11 - 0.6189 (+/- 0.5969) z*-12 + 0.02319 (+/- 0.3389)
77-13 +0.8041 (+/- 0.3244) 7*-14 - 0.9758 (+/- 0.4938) Z°-15 + 0.5724 (+/- 0.463) z-
16 - 0.01481 (+/- 0.3404) z-17- 1.62 (+/- 0.3269) z°-18 + 2.284 (+/- 0.8142) z-19 +
0.006906 (+/- 0.9329) z°-20 - 1.99 (+/- 0.4997) z*-21 + 1.631 (+/- 1) z-22 - 0.4619
(+/- 0.6382) 2-23 - 1.537 (+/- 0.3898) z-24 + 3.415 (+/- 0.8563) 2°-25 - 2.219 (+/-
1.466) z°-26 - 0.6892 (+/- 0.9208) z°-27 + 1.552 (+/- 0.9517) z-28+0.6599 (+/-
0.8327) z°-29 + 0.07513 (+/- 0.231) z*-30

B(z) = 0.2627 (+/- 0.07726) z°-1 - 0.5361 (+/- 0.2003) z*-2 + 0.2173 (+/- 0.2736) z-
3 +0.1297 (+/- 0.2013) 274 - 0.2719 (+/- 0.2228) z°-5 + 0.3166 (+/- 0.1884) -6
- 0.02681 (+/- 0.1709) z-7 - 0.1791 (+/- 0.1611) z-8 + 0.1868 (+/- 0.1715) z°-9 -
0.07223 (+/- 0.1824) z*-10 - 0.04925 (+/- 0.1691) z*-11+ 0.1308 (+/- 0.1671) z-12 -
0.22 (+/- 0.1535) z-13 + 0.266 (+/- 0.1865) z*-14- 0.3953 (+/- 0.1916) z*-15 + 0.167
(+/- 0.2078) z-16 + 0.1558 (+/- 0.1811) z-17 - 0.04095 (+/- 0.2051) z*-18 - 0.05928
(+/- 0.1827) z°-19- 0.02869 (+/- 0.174) z*-20 + 0.2363 (+/- 0.1791) z*-21 - 0.3431
(+/- 0.2176) z°-22 + 0.2006 (+/- 0.1893) z*-23 + 0.1387 (+/- 0.152) z-24 - 0.5303
(+/- 0.1951) Z°-25 + 0.4721 (+/- 0.2859) z*-26 + 0.1425 (+/- 0.243) z-27 - 0.6726
(+/- 0.2377) 2°-28 + 0.5709 (+/- 0.3062) z*-29- 0.1678 (+/- 0.1246) z*-30

C(z) = 1 - 0.9849 (+/- 0.4497) z/-1 - 0.008282 (+/- 0.3857) -2 + 0.5121 (+/- 0.2833)
773 - 0.4034 (+/- 0.3186) z°-4 + 0.3826 (+/- 0.1859) z°-5 + 0.1374 (+/- 0.165) 2°-6 -
0.6594 (+/- 0.1652) z*-7 - 0.05431 (+/- 0.3134) z-8 + 0.4018 (+/- 0.1392) z*-9 -
0.1859 (+/- 0.2039) z*-10 + 0.2251 (+/ - 0.08945) z~-11 + 0.07225 (+/- 0.1136) z-
12 - 0.2993 (+/- 0.1167) z°-13 + 0.05707 (+/- 0.1674) z*-14 - 0.1531 (+/- 0.06333) z-
15+ 0.2303 (+/- 0.08368) 2-16 + 0.5946 (+/- 0.1127) 2°-17 - 0.6782 (+/- 0.3192) z-
18 - 0.06738 (+/- 0.2697) z-19 + 0.204 (+/- 0.1722) z-20 - 0.3324 (+/- 0.1354) z-
21 + 0.2909 (+/- 0.1618) 2°-22 + 0.4259 (+/- 0.1339) z°-23- 0.9794 (+/- 0.2565) z-



123

24+ 0.3931 (+/- 0.4227) z°-25 + 0.3355 (+/- 0.1972) z°-26 - 0.3278 (+/- 0.2775) z-
27 +0.2385 (+/- 0.1669) z*-28+ 0.1053 (+/- 0.1069) z*-29 + 0.02843 (+/- 0.1023) z-
30

Name: amx3030301

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=30 nb=30 nc=30 nk=I

Number of free coefficients: 90
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A@z) = 1 - 0.9843 (+/- 0.03961) z°-1 - 0.2767 (+/- 0.05564) z-2 + 0.06051 (+/-
0.05668) 2°-3 + 0.1249 (+/- 0.05673) z°-4 + 0.1604 (+/- 0.05693) z*-5+ 0.2002 (+/-
0.05735) -6 + 0.01708 (+/- 0.05803) z*-7 - 0.1062 (+/- 0.05807) -8 +0.03009 (+/-
0.05838) z-9 - 0.07944 (+/- 0.05824) z*-10 - 0.1016 (+/- 0.05827) z*-11 - 0.00914
(+/- 0.05856) z*-12 + 0.05712 (+/- 0.05855) z*-13 + 0.1039 (+/- 0.0585) z*-14 -
0.02232 (+/- 0.05862) z*-15 + 0.09551 (+/- 0.05863) z*-16 - 0.07598 (+/- 0.05854)
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217 + 0.02788 (+/- 0.05861) z°-18 - 0.008243 (+/- 0.05861) z°-19 - 0.0827 (+/-
0.05869) z*-20+ 0.05069 (+/- 0.05875) z-21 - 0.03722 (+/- 0.05882) z*-22 + 0.06643
(+/- 0.05889) z*-23 + 0.06391 (+/- 0.05892) z*-24 - 0.03492 (+/- 0.05904) z*-25 +
0.01986 (+/- 0.05884) z*-26 + 0.07491 (+/- 0.05872) z°-27 - 0.09929 (+/- 0.05865)
2728 - 0.001306 (+/- 0.05859) z*-29 + 0.09287 (+/- 0.05859) z*-30 - 0.01995 (+/-
0.05874) z°-31 - 0.05323 (+/- 0.05874) z*-32 + 0.08976 (+/- 0.05867) z°-33 +0.02732
(+/- 0.05867) z*-34 - 0.0572 (+/- 0.05853) z°-35+ 0.02645 (+/- 0.05878) z"-36 -
0.004853 (+/- 0.05861) z°-37 - 0.06174 (+/- 0.0586) z-38 + 0.05702 (+/- 0.0586) z-
39 +0.0627 (+/- 0.05878) 2-40 - 0.06762 (+/- 0.05858) 2*-41 + 0.08222 (+/- 0.05821)
2°-42 - 0.028 (+/- 0.05825) z°-43 + 0.006701 (+/- 0.05887) z-44 - 0.01669 (+/-
0.05866) z°-45 - 0.0162 (+/- 0.05858) *-46 + 0.01064 (+/- 0.05833) z-47 +0.06143
(+/- 0.05832) z-48 + 0.01899 (+/- 0.05822) z*-49 - 0.0137 (+/- 0.05777) z*-50+
0.02411 (+/- 0.05738) z*-51 - 0.1376 (+/- 0.05735) z°-52 + 0.02441 (+/- 0.05775) -
53 +0.1023 (+/- 0.05776) z*-54 - 0.1024 (+/- 0.05785) z°-55 + 0.04369 (+/- 0.05793)
7°-56 - 0.005813 (+/- 0.05802) z°-57 + 0.0397 (+/- 0.05774) z°-58 - 0.01626 (+/-
0.05775) 2°-59 + 0.06448 (+/- 0.05814) z*-60- 0.07569 (+/- 0.05811) z*-61 - 0.1019
(+/- 0.058) 2°-62 + 0.07228 (+/- 0.05814) z*-63 - 0.0737 (+/- 0.0582) z-64 - 0.00681
(+/- 0.05826) z°-65+ 0.06497 (+/- 0.05822) z°-66 - 0.06222 (+/- 0.05831) z*-67 +
0.01331 (+/- 0.05833) z-68 + 0.04969 (+/- 0.05807) z*-69 + 0.09354 (+/- 0.05803)
270 - 0.1914 (+/- 0.05806) z-71 + 0.09303 (+/- 0.0585) z°-72 - 0.04533 (+/-
0.05866) z°-73 - 0.1278 (+/- 0.05874) z/-74 + 0.05049 (+/- 0.059) z-75+ 0.08819
(+/- 0.05914) z*-76 - 0.02245 (+/- 0.05913) z°-77 - 0.08937 (+/- 0.05904) z-78 +
0.05498 (+/- 0.05905) z*-79 - 0.0007251 (+/- 0.05883) z-80 + 0.01047 (+/- 0.05898)
2°-81 - 0.06104 (+/- 0.05906) z-82 - 0.0006341 (+/- 0.05918) z-83 + 0.03384 (+/-
0.05934) z*-84 - 0.02402 (+/- 0.05937) z°-85- 0.07135 (+/- 0.05938) z*-86 + 0.08969
(+/- 0.05944) z°-87 - 0.0937 (+/- 0.05937) z°-88 + 0.02027 (+/- 0.05942) z-89 +
0.02145 (+/- 0.05929) z-90- 0.06557 (+/- 0.05979) z*-91 + 0.06027 (+/- 0.06001) z-
92 - 0.007277 (+/- 0.05997) z°-93 + 0.009565 (+/- 0.05988) z*-94 - 0.04897 (+/-
0.05978) z°-95 - 0.01895 (+/- 0.05971) z*-96 - 0.005899 (+/- 0.05958) z°-97 -
0.07931 (+/- 0.05948) z°-98 + 0.07855 (+/- 0.05948) z*-99 + 0.03945 (+/- 0.05948)
2°-100 - 0.02784 (+/- 0.05923) z*-101 - 0.01635 (+/- 0.05927) z*-102 + 0.0609 (+/-
0.05915) z*-103 - 0.08122 (+/- 0.05909) z*-104 - 0.07221 (+/- 0.05884) z*-105 +
0.01685 (+/- 0.05878) z*-106 + 0.01003 (+/- 0.05854) z*-107 - 0.00967 (+/- 0.05851)
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77-108 + 0.06939 (+/- 0.05854) z-109 - 0.06426 (+/- 0.05862) z*-110 - 0.03812 (+/-
0.05886) z*-111 + 0.03496 (+/- 0.05905) z*-112 + 0.03153 (+/- 0.05893) z*-113 +
0.01779 (+/- 0.05878) z*-114 - 0.0902 (+/- 0.05857) z*-115 + 0.04224 (+/- 0.05803)
27116 - 0.00608 (+/- 0.0579) z*-117 - 0.05966 (+/- 0.05754) z*-118 + 0.04333 (+/-
0.056) z*-119 + 0.001147 (+/- 0.03946) z-120

B(z) = -0.07258 (+/- 0.05584) z*-1 + 0.04124 (+/- 0.05698) z-2 + 0.03455 (+/-
0.05993) z-3 + 0.07749 (+/- 0.06091) z*-4 + 0.009138 (+/- 0.06164) z*-5 - 0.05098
(+/- 0.06215) z*-6 + 0.003234 (+/- 0.06194) z-7 + 0.03521 (+/- 0.06185) z-8 +
0.03387 (+/- 0.06173) z*-9 - 0.05814 (+/- 0.06148) z-10- 0.01217 (+/- 0.06167) -
11 - 0.002232 (+/- 0.06142) z-12 - 0.09016 (+/- 0.06147) z-13 + 0.06447 (+/-
0.06211) z*-14 + 0.0605 (+/- 0.06253) z*-15 - 0.02232 (+/- 0.06239) z*-16 + 0.1061
(+/- 0.06241) z*-17 + 0.016 (+/- 0.06251) z*-18 - 0.02616 (+/- 0.06236) z°-19 +
0.02892 (+/- 0.06234) z-20- 0.03365 (+/- 0.06205) z*-21 - 0.1223 (+/- 0.0619) z*-22
+0.006865 (+/- 0.06215) z°-23 - 0.01964 (+/- 0.06225) z*-24 + 0.03697 (+/- 0.0621)
7°-25- 0.02815 (+/- 0.06218) z-26 + 0.04413 (+/- 0.06207) z*-27 + 0.06362 (+/-
0.06242) z°-28 + 0.03894 (+/- 0.06202) z*-29 + 0.03423 (+/- 0.06171) z*-30- 0.0231
(+/- 0.06145) z°-31 + 0.03879 (+/- 0.06163) z*-32 - 0.07595 (+/- 0.06173) z*-33 -
0.008362 (+/- 0.06181) 2°-34 + 0.06348 (+/- 0.06158) z°-35+ 0.02175 (+/- 0.06177)
2°-36 - 0.07083 (+/- 0.06157) z*-37 + 0.005431 (+/- 0.06108) z*-38 + 0.05411 (+/-
0.06109) z*-39 - 0.01071 (+/- 0.06105) z*-40+ 0.05634 (+/- 0.06101) z*-41 + 0.01454
(+/- 0.0611) 2742 - 0.09895 (+/- 0.0611) z*-43 + 0.03455 (+/- 0.06113) z*-44 -
0.01593 (+/- 0.06114) z°-45- 0.002979 (+/- 0.06124) z°-46 - 0.01951 (+/- 0.06107)
247 - 0.05104 (+/- 0.0608) z°-48 - 0.04799 (+/- 0.06094) z*-49 + 0.06573 (+/-
0.06092) z-50- 0.06022 (+/- 0.06093) z*-51 +0.07573 (+/- 0.06079) z*-52 - 0.001797
(+/- 0.06079) z-53 - 0.02163 (+/- 0.0606) z*-54 + 0.06598 (+/- 0.06049) z*-55+
0.04857 (+/- 0.0606) z*-56 + 0.0002711 (+/- 0.06045) z*-57 + 0.07409 (+/- 0.06043)
Z-58 + 0.025 (+/- 0.06046) z*-59 - 0.08353 (+/- 0.06044) z*-60 - 0.02395 (+/-
0.06029) z*-61 + 0.02988 (+/- 0.05998) z-62 + 0.06247 (+/- 0.05998) z*-63 - 0.1163
(+/- 0.06001) z-64 + 0.02683 (+/- 0.06016) z*-65- 0.07189 (+/- 0.06022) z-66 -
0.1329 (+/- 0.06009) z*-67 + 0.08502 (+/- 0.0598) z-68 + 0.004043 (+/- 0.05985) z-
69 - 0.03898 (+/- 0.05979) z-70 + 0.07988 (+/- 0.05989) z-71 + 0.04679 (+/-
0.05993) z°-72 - 0.02909 (+/- 0.05987) z-73 - 0.03959 (+/- 0.0601) z-74 + 0.06828
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(+/- 0.06025) z°-75+ 0.006128 (+/- 0.06031) z*-76 + 0.01656 (+/- 0.06024) z*-77 -
0.03706 (+/- 0.06029) z*-78 + 0.1692 (+/- 0.06014) z*-79 - 0.08702 (+/- 0.0603) z-
80- 0.02694 (+/- 0.06026) z*-81 - 0.009501 (+/- 0.06025) z°-82 - 0.02042 (+/-
0.06025) z-83 - 0.2137 (+/- 0.06007) z*-84 + 0.01717 (+/- 0.06066) z*-85 - 0.0174
(+/- 0.06059) z°-86 + 0.002889 (+/- 0.06048) z-87 + 0.03118 (+/- 0.0605) z*-88 +
0.02955 (+/- 0.06042) z*-89 + 0.06585 (+/- 0.06062) z*-90- 0.006769 (+/- 0.06073)
2791 + 0.06518 (+/- 0.06066) z*-92 - 0.05535 (+/- 0.06107) z*-93 - 0.0307 (+/-
0.06058) z°-94 + 0.07646 (+/- 0.06081) z-95- 0.00945 (+/- 0.06078) z*-96 - 0.05951
(+/- 0.06098) z*-97 + 0.01127 (+/- 0.06097) z*-98 + 0.002588 (+/- 0.06088) z"-99 -
0.03014 (+/- 0.06085) z*-100 + 0.00408 (+/- 0.0609) z*-101 + 0.007363 (+/- 0.0609)
2-102 - 0.06168 (+/- 0.0609) z-103 - 0.1073 (+/- 0.06089) z°-104 + 0.01417 (+/-
0.06086) z*-105 - 0.001856 (+/- 0.06077) z*-106 + 0.02185 (+/- 0.06056) z*-107 +
0.01162 (+/- 0.06026) z*-108 - 0.02238 (+/- 0.06026) z*-109 + 0.007217 (+/- 0.06015)
2°-110 - 0.06223 (+/- 0.05998) z*-111 + 0.04699 (+/- 0.05982) z*-112 + 0.08592 (+/-
0.05988) z*-113 + 0.004749 (+/- 0.05996) z*-114 + 0.07245 (+/- 0.06005) z*-115 +
0.04194 (+/- 0.05963) z°-116 - 0.07333 (+/- 0.05886) z*-117 - 0.0253 (+/- 0.05766)
2118 - 0.08211 (+/- 0.05551) z-119 - 0.04008 (+/- 0.05418) z-120

Name: AR(x)1201201

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=120 nb=120 nk=1
Number of free coefficients: 240

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1-2.98 (+/- 0.1707) z-1 + 3.314 (+/- 0.4891) z-2 - 1.935 (+/- 0.6161) z°-3 +
0.7536 (+/- 0.6183) -4 + 0.872 (+/- 0.5544) /-5 - 2.358 (+/- 0.5174) z-6+ 1.668
(+/- 0.6221) z-7 + 0.3559 (+/- 0.5466) z*-8 - 1.61 (+/- 0.5491) z*-9+ 1.437 (+/-
0.5224) z°-10 - 0.7053 (+/- 0.406) z*-11 - 0.1109 (+/- 0.4133) z°-12 + 0.9933 (+/-
0.4203) z-13 - 0.4929 (+/- 0.4593) z-14 - 1.2 (+/- 0.3906) z°-15+ 1.648 (+/- 0.4454)
7716 - 0.9682 (+/- 0.4487) z*-17 + 0.4415 (+/- 0.4006) z*-18 + 0.3257 (+/- 0.4001)
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z"-19 - 1.195 (+/- 0.403) z*-20 + 1.251 (+/- 0.4069) z*-21 - 0.7698 (+/- 0.3479) z-
22 4+ 0.4453 (+/- 0.3461) z*-23 - 0.106 (+/- 0.3392) z"-24 - 0.2364 (+/- 0.2929) z* -
25 +0.09718 (+/- 0.3133) z"-26 - 0.06306 (+/- 0.3184) z*-27 + 0.8847 (+/- 0.2865)
z"-28 - 1.596 (+/- 0.3367) z*-29 + 1.367 (+/- 0.4044) z"-30 - 0.8031 (+/- 0.4053) z"-
31 +0.2513 (+/- 0.4454) z*-32 + 0.5381 (+/- 0.4135) z*-33 - 1.07 (+/- 0.4072) z*-34
+0.3764 (+/- 0.4168) z*-35 + 0.7064 (+/- 0.3666) z*-36 - 0.5222 (+/- 0.3939) z*-37 -
0.2294 (+/- 0.3259) z"-38 + 0.7951 (+/- 0.3066) z*-39 - 1.652 (+/- 0.3436) z*-40+
1.605 (+/- 0.4357) z*-41 - 0.1034 (+/- 0.4193) z*-42 - 1.158 (+/- 0.363) z"-43+ 1.297
(+/- 0.413) z*-44 - 0.5005 (+/- 0.3575) z*-45 - 0.4765 (+/- 0.321) z-46+ 1.125 (+/-
0.315) z"-47 - 1.612 (+/- 0.3656) z*-48 + 1.356 (+/- 0.315) z*-49 - 0.4508 (+/- 0.1093)
z-50

B(z) =-0.08725 (+/- 0.04736) z-1 + 0.2073 (+/- 0.1124) z°-2 - 0.2204 (+/- 0.136) -
3 +0.236 (+/- 0.1396) z°-4 - 0.212 (+/- 0.1392) z-5 + 0.005019 (+/- 0.1483) z°-6 +
0.1758 (+/- 0.1638) z-7 - 0.1245 (+/- 0.1645) z-8 + 0.01849 (+/- 0.1619) z-9 -
0.01131 (+/- 0.1697) z*-10 - 0.02346 (+/- 0.1703) z*-11+ 0.1067 (+/- 0.1643) z-12 -
0.1257 (+/- 0.159) z°-13 + 0.1808 (+/- 0.1643) z*-14 - 0.2394 (+/- 0.1709) z*-15 +
0.1275 (+/- 0.1782) z°-16+ 0.05414 (+/- 0.1799) z*-17 - 0.1716 (+/- 0.184) z*-18 +
0.2361 (+/- 0.1835) z-19 - 0.1718 (+/- 0.1882) z*-20 - 0.09279 (+/- 0.1821) z*-21+
0.2229 (+/- 0.1759) z-22 - 0.0527 (+/- 0.1816) z°-23 - 0.1914 (+ /- 0.1726) z°-24 +
0.3428 (+/- 0.1692) z°-25 - 0.376 (+/- 0.1787) z*-26+ 0.2178 (+/- 0.1895) z*-27 +
0.1767 (+/- 0.1777) z°-28 - 0.3386 (+/- 0.1805) z*-29 + 0.1353 (+/- 0.1948) z*-30 -
0.04029 (+/- 0.1945) z*-31+ 0.04044 (+/- 0.1879) z-32 + 0.05836 (+/- 0.1847) z-33
- 0.02884 (+/- 0.1837) z-34 - 0.06859 (+/- 0.1814) z°-35 + 0.02372 (+/- 0.1758) z-
36+ 0.1372 (+/- 0.1717) 2-37 - 0.3261 (+/- 0.1736) z*-38 + 0.349 (+/- 0.1762) z-39
- 0.2728 (+/- 0.1758) z-40 + 0.1654 (+/- 0.1823) z-41- 0.01333 (+/- 0.1802) z-42 -
0.05478 (+/- 0.1761) z-43 + 0.05236 (+/- 0.1729) z*-44 - 0.01622 (+/- 0.1597) z°-45
- 0.03841 (+/- 0.1485) z°-46 + 0.02907 (+/- 0.1432) z-47 - 0.0001508 (+/- 0.1443)
7748 + 0.01886 (+/- 0.1262) z°-49 - 0.01678 (+/- 0.05336) z-50

C(z) =1 - 1.969 (+/- 0.172) z*-1 + 1.605 (+/- 0.3272) z*-2 - 0.9356 (+/- 0.3525) z-
3+ 0.2321 (+/- 0.354) z°-4 + 0.8851 (+/- 0.2952) z-5 - 1.417 (+/- 0.3158) z°-6+
0.6325 (+/- 0.3518) z°-7 + 0.5579 (+/- 0.293) z*-8 - 1.107 (+/- 0.3293) z-9+ 0.8547
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(+/- 0.2881) z*-10 - 0.4393 (+/- 0.2621) z*-11 - 0.2409 (+/- 0.2578) z*-12 + 0.6967
(+/- 0.274) 713 - 0.08698 (+/- 0.2843) z*-14 - 0.7244 (+/- 0.2328) z*-15 + 0.7436
(+/- 0.2603) *-16 - 0.4207 (+/- 0.2448) z*-17 + 0.04326 (+/- 0.2272) z-18 + 0.4875
(+/- 0.2262) 7-19- 0.8135 (+/- 0.243) 2°-20 + 0.6228 (+/- 0.2266) z*-21 - 0.3848 (+/-
0.172) 222 + 0.1811 (+/- 0.1764) z-23 + 0.00329 (+/- 0.1671) 24 + 0.05172 (+/-
0.1468) z/-25 - 0.2548 (+/- 0.152) 26 - 0.1513 (+/- 0.1505) z°-27 + 0.9355 (+/-
0.1658) 228 - 1.222 (+/- 0.2491) z°-29+ 0.9278 (+/- 0.2695) z°-30 - 0.4453 (+/-
0.2955) z°-31 - 0.05764 (+/- 0.3138) z*-32 + 0.6565 (+/- 0.2691) z*-33 - 0.7481 (+/-
0.2823) 7/-34- 0.04194 (+/- 0.252) z*-35 + 0.5525 (+/- 0.2592) z*-36 - 0.2014 (+/-
0.2574) z°-37 - 0.1524 (+/- 0.199) z°-38 + 0.6942 (+/- 0.1981) z-39- 1.139 (+/-
0.2447) 7°-40 + 0.649 (+/- 0.2931) z°-41 + 0.307 (+/- 0.2379) z-42- 0.9711 (+/-
0.2331) 2-43 + 0.8108 (+/- 0.2479) z*-44 + 0.005403 (+/- 0.2163) z-45 - 0.5892 (+/-
0.2051) 246 + 1.037 (+/- 0.224) z-47- 1.27 (+/- 0.2678) z°-48 + 0.8577 (+/- 0.187)
7749 - 0.2474 (+/- 0.06264) z-50

Name: amx5050501
Sample time: 0.01 seconds
Polynomial orders: na=50 nb=50 nc=50 nk=I

Number of free coefficients: 150
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 2.285 (+/- 0.09642) z°-1 + 1.073 (+/- 0.2443) z*-2 + 0.8529 (+/- 0.2699)
773 - 0.3073 (+/- 0.2833) 274 - 0.3976 (+/- 0.2864) z/-5 - 0.1847 (+/- 0.2892) z"-
6+ 0.09957 (+/- 0.2852) z-7 + 0.3778 (+/- 0.284) z*-8 - 0.1552 (+/- 0.282) z°-9 -
0.01025 (+/- 0.2819) z-10 - 0.02059 (+/- 0.2814) z-11 - 0.1345 (+/- 0.2819) z*-12 +
0.2225 (+/- 0.2819) z-13 - 0.1799 (+/- 0.281) z*-14+ 0.1004 (+/- 0.2794) z-15 -
0.03852 (+/- 0.2819) z-16 + 0.2587 (+/- 0.2813) z*-17 - 0.3631 (+/- 0.2793) z*-18 -
0.06948 (+/- 0.2816) z-19+ 0.2865 (+/- 0.283) z°-20 - 0.004053 (+/- 0.2812) z*-21 +
0.1454 (+/- 0.2807) 2°-22 - 0.3445 (+/- 0.2822) z°-23 + 0.02989 (+/- 0.2875) z-24-+
0.1693 (+/- 0.2852) z-25 - 0.3102 (+/- 0.2838) 2°-26 + 0.3993 (+/- 0.291) z*-27 +
0.1976 (+/- 0.2998) z-28 - 0.6252 (+/- 0.2993) z°-29+ 0.3325 (+/- 0.3041) z*-30 -
0.1137 (+/- 0.3059) z*-31 - 0.08724 (+/- 0.3005) z-32 + 0.4205 (+/- 0.2954) z"-33 -
0.2067 (+/- 0.2957) z°-34- 0.1909 (+/- 0.2999) z*-35 + 0.1056 (+/- 0.2956) z*-36 +
0.2058 (+/- 0.2977) z-37 - 0.2854 (+/- 0.292) z°-38 + 0.2237 (+/- 0.2871) z-39-
0.09986 (+/- 0.2852) z-40 - 0.1724 (+/- 0.2883) z-41 + 0.4122 (+/- 0.2843) 2°-42 -
0.4121 (+/- 0.2831) 243 + 0.2577 (+/- 0.2853) z°-44 + 0.02106 (+/- 0.2861) z/-45 -
0.1352 (+/- 0.2805) z*-46 - 0.04234 (+/- 0.2801) z*-47 + 0.266 (+/- 0.2792) z"-48 -
0.2803 (+/- 0.2792) z*-49+ 0.0914 (+/- 0.2786) z°-50 - 0.05523 (+/- 0.278) z*-51 +
0.2095 (+/- 0.2808) z/-52 - 0.1804 (+/- 0.2797) z-53 + 0.1563 (+/- 0.2844) z/-54-
0.08656 (+/- 0.2883) z-55 - 0.2486 (+/- 0.287) z°-56 + 0.2871 (+/- 0.2858) z°-57 +
0.1719 (+/- 0.2854) z-58 - 0.1253 (+/- 0.2828) z/-59- 0.5028 (+/- 0.2796) z*-60 +
0.6783 (+/- 0.2784) z*-61 - 0.3927 (+/- 0.2843) z-62 + 0.2275 (+/- 0.2872) 2°-63 -
0.03405 (+/- 0.2876) z*-64 - 0.155 (+/- 0.2914) z°-65 + 0.06313 (+/- 0.2934) z-66 +
0.2613 (+/- 0.2905) z*-67 - 0.2819 (+/- 0.2898) z-68 - 0.1064 (+/- 0.2906) z*-69+
0.2238 (+/- 0.2924) z*-70 - 0.1098 (+/- 0.2911) z-71 + 0.3262 (+ /- 0.2892) z-72 -
0.2722 (+/- 0.292) z*-73 - 0.2569 (+/- 0.2928) z*-74+ 0.331 (+/- 0.2921) z-75 +
0.04065 (+/- 0.2947) z°-76 - 0.007267 (+/- 0.2922) z-77 - 0.38 (+/- 0.2933) z-78 +
0.6166 (+/- 0.296) z*-79 - 0.4608 (+/- 0.3018) z°-80 + 0.1943 (+/- 0.2981) z*-81 -
0.166 (+/- 0.2962) z°-82 +0.1211 (+/- 0.2976) z-83 +0.0002329 (+/- 0.2913) z-84+
0.07161 (+/- 0.2916) z-85 + 0.02626 (+/- 0.2945) 2°-86 - 0.2159 (+/- 0.2956) z-87
- 0.1107 (+/- 0.2985) z-88 + 0.5921 (+/- 0.3002) z*-89- 0.3718 (+/- 0.3107) z*-90 -
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0.1749 (+/- 0.3172) °-91 + 0.3153 (+/- 0.3158) 2°-92 - 0.3848 (+/- 0.3129) z-93 +
0.491 (+/- 0.3153) 2°-94 - 0.2162 (+/- 0.3169) z°-95 + 0.0272 (+/- 0.3167) z*-96 -
0.1083 (+/- 0.3195) z-97 + 0.04141 (+/- 0.3173) z°-98 - 0.03163 (+/- 0.31) z*-99+
0.257 (+/- 0.3065) z*-100 - 0.3373 (+/- 0.3135) z-101 + 0.1041 (+/- 0.3183) z*-102
+0.1806 (+/- 0.3178) z*-103 - 0.08867 (+/- 0.3225) z°-104- 0.2074 (+/- 0.3241) z-
105 + 0.06698 (+/- 0.3181) z°-106 + 0.4441 (+/- 0.3177) 2*-107 - 0.6738 (+/- 0.3258)
2°-108 + 0.4605 (+/- 0.3386) z*-109- 0.1501 (+/- 0.3495) z*-110 + 0.08491 (+/-
0.3536) z*-111 - 0.1576 (+/- 0.3467) z*-112 - 0.1253 (+/- 0.343) z*-113 + 0.6106 (+/-
0.3398) z°-114- 0.4447 (+/- 0.3436) z/-115 - 0.1045 (+/- 0.3372) z*-116 + 0.05071
(+/- 0.3346) Z-117 + 0.1163 (+/- 0.3352) z-118 + 0.0633 (+/- 0.332) z-119+ 0.117
(+/- 0.325) z-120 - 0.2945 (+/- 0.3159) z-121 - 0.1288 (+/- 0.3122) z-122 +0.2312
(+/- 0.3121) z°-123 + 0.145 (+/- 0.3109) z*-124- 0.08625 (+/- 0.3115) z-125 -
0.002144 (+/- 0.3111) z*-126 - 0.2657 (+/- 0.3117) z*-127 + 0.003541 (+/- 0.3138)
27128 + 0.445 (+/- 0.3185) 2°-129 - 0.2279 (+/- 0.3235) z-130 + 0.0377 (+/- 0.3251)
2/-131-0.2242 (+/- 0.3261) 2°-132 - 0.02095 (+/- 0.3266) z*-133 + 0.4244 (+/- 0.329)
77134 - 0.199 (+/- 0.3314) z*-135 - 0.1585 (+/- 0.3341) z*-136 + 0.1952 (+/- 0.3347)
2-137 - 0.07375 (+/- 0.3343) z*-138 - 0.2651 (+/- 0.3389) z-139 + 0.5056 (+/-
0.3372) z/-140 - 0.4102 (+/- 0.3343) z*-141 + 0.2312 (+/- 0.3362) z°-142 - 0.3058
(+/- 0.3349) z°-143 + 0.6439 (+/- 0.3329) z*-144- 0.5505 (+/- 0.335) z°-145 - 0.1185
(+/- 0.3381) z-146 + 0.2058 (+/- 0.3387) z*-147 + 0.4254 (+/- 0.3415) z°-148 -
0.3872 (+/- 0.3389) z-149- 0.1856 (+/- 0.3335) z*-150 + 0.1873 (+/- 0.3287) z*-151
- 0.1771 (+/- 0.3301) Z*-152 + 0.2407 (+/- 0.332) z-153 + 0.23 (+/- 0.3345) z/-154-
0.4462 (+/- 0.3385) z°-155 + 0.05158 (+/- 0.3444) z-156 - 0.06588 (+/- 0.3406) z-
157 + 0.4047 (+/- 0.3435) z°-158 - 0.1465 (+/- 0.3447) z*-159- 0.2619 (+/- 0.3426)
77-160 - 0.06468 (+/- 0.3367) z-161 + 0.482 (+/- 0.3355) z*-162 - 0.3913 (+/- 0.3353)
7°-163 + 0.2545 (+/- 0.3372) z°-164 - 0.1711 (+/- 0.3391) z*-165 + 0.07108 (+/-
0.3384) 2-166 - 0.3067 (+/- 0.339) z*-167 + 0.6199 (+/- 0.3394) z*-168 - 0.5954 (+/-
0.3439) 27169+ 0.2734 (+/- 0.3533) z-170 + 0.1142 (+/- 0.3616) z*-171 - 0.3295
(+/- 0.3558) z°-172 + 0.339 (+/- 0.3502) z°-173 - 0.1919 (+/- 0.3498) z/-174+
0.006663 (+/- 0.3504) z°-175 - 0.002819 (+/- 0.3498) z-176 - 0.02983 (+/- 0.3488)
27177 +0.05138 (+/- 0.3496) z*-178 +0.3202 (+/- 0.3514) z*-179- 0.6465 (+/- 0.351)
2-180 + 0.3267 (+/- 0.3509) z-181 - 0.03889 (+/- 0.3486) z*-182 + 0.1376 (+/-
0.3478) z°-183 - 0.02771 (+/- 0.3446) z°-184- 0.2269 (+/- 0.3364) z-185 + 0.1876
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(+/- 0.3245) z-186 - 0.06005 (+/- 0.3199) z*-187 - 0.04558 (+/- 0.3174) z/-188 +
0.2453 (+/- 0.3149) z*-189- 0.271 (+/- 0.3151) z*-190 - 0.1199 (+/- 0.3143) z-191 +
0.3493 (+/- 0.3113) z*-192 - 0.02976 (+/- 0.3096) z*-193 - 0.2989 (+/- 0.3056) z"-
194- 0.05885 (+/- 0.3017) z-195 + 0.6204 (+/- 0.3019) z*-196 - 0.5159 (+/- 0.3067)
2°-197 + 0.1918 (+/- 0.3132) z*-198 - 0.1656 (+/- 0.3105) z*-199- 0.05165 (+/-
0.3083) 2-200 + 0.1882 (+/- 0.3047) z°-201 - 0.07325 (+/- 0.2974) z*-202 + 0.1214
(+/- 0.2964) 77203 + 0.02221 (+/- 0.2981) z°-204- 0.2067 (+/- 0.2991) z*-205 -
0.02281 (+/- 0.3048) z°-206 + 0.04273 (+/- 0.2996) z*-207 + 0.1573 (+/- 0.3002) z-
208 - 0.1978 (+/- 0.3009) z*-209+ 0.2373 (+/- 0.299) z*-210 - 0.2995 (+/- 0.2977) z-
211 + 0.1898 (+/- 0.299) z*-212 - 0.0537 (+/- 0.2995) z*-213 + 0.07735 (+/- 0.2969)
2°-214- 0.2707 (+/- 0.2944) z°-215 + 0.4077 (+/- 0.2961) z°-216 - 0.2089 (+/- 0.297)
27217 - 0.07397 (+/- 0.3014) z°-218 - 0.1895 (+/- 0.2985) z°-219+ 0.4388 (+/-
0.2953) z*-220 + 0.1208 (+/- 0.2968) z*-221 - 0.6468 (+/- 0.2967) z°-222 + 0.4845
(+/- 0.3036) z-223 - 0.2942 (+/- 0.3068) z-224+ 0.03782 (+/- 0.3064) z°-225 +
0.4476 (+/- 0.3062) 2-226 - 0.3463 (+/- 0.3067) z-227 - 0.3048 (+/- 0.3073) z-228
+0.4995 (+/- 0.3011) z°-229 - 0.1558 (+/- 0.3052) z*-230 - 0.245 (+/- 0.3065) z-231
+0.3089 (+/- 0.3094) z°-232 - 0.09118 (+/- 0.3131) z°-233 + 0.07484 (+/- 0.3129) z-
234 -0.1278 (+/- 0.313) 2°-235 - 0.1521 (+/- 0.3115) z°-236 + 0.225 (+/- 0.3108) z-
237 + 0.1536 (+/- 0.3093) 2°-238 - 0.3636 (+/- 0.2991) z*-239 + 0.352 (+/- 0.3017)
2°-240 - 0.359 (+/- 0.3029) z°-241 + 0.05313 (+/- 0.3051) z°-242 + 0.2241 (+/-
0.3042) z°-243 + 0.07022 (+/- 0.3045) z-244- 0.1694 (+/- 0.2996) z°-245 - 0.1515
(+/- 0.3007) z°-246 - 0.00815 (+/- 0.3004) z*-247 + 0.2662 (+/- 0.2992) z°-248 -
0.03214 (+/- 0.2965) z°-249 - 0.1693 (+/- 0.2943) z°-250 + 0.2639 (+/- 0.2934) z-
251 - 0.3124 (+- 0.2919) 2°-252 - 0.1196 (+/- 0.2923) z°-253 + 0.5485 (+/- 0.2906)
2°-254-0.3147 (+/- 0.2937) 2-255 - 0.01385 (+/- 0.291) 2*-256 - 0.09576 (+/- 0.2931)
77257 + 0.3068 (+/- 0.2947) 2°-258 - 0.4214 (+/- 0.2947) 2°-259 + 0.4238 (+/- 0.29)
2°-260 - 0.3179 (+/- 0.2969) 2°-261 + 0.2981 (+/- 0.3003) z*-262 - 0.3626 (+/- 0.2994)
77263 + 0.2569 (+/- 0.2995) z°-264 + 0.1815 (+/- 0.2957) z°-265 - 0.3473 (+/-
0.2951) 2-266 - 0.301 (+/- 0.2996) z*-267 + 0.6465 (+/- 0.3007) *-268 - 0.1863 (+/-
0.3058) 2°-269 - 0.1044 (+/- 0.3056) z*-270 + 0.1243 (+/- 0.3028) z*-271 - 0.2291
(+/- 0.3028) z°-272 + 0.1472 (+/- 0.3047) z°-273 + 0.06102 (+/- 0.3059) z/-274-
0.05423 (+/- 0.3045) z°-275 - 0.1313 (+/- 0.3043) z°-276 + 0.2314 (+/- 0.3041) z-
277 - 0.01851 (+/- 0.3054) z°-278 - 0.2203 (+/- 0.3074) z°-279- 0.03821 (+/- 0.3115)
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z"-280 + 0.2916 (+/- 0.3094) z*-281 + 0.07197 (+/- 0.3052) z*-282 - 0.4054 (+/-
0.3019) z"-283 + 0.2431 (+/- 0.3042) z*-284- 0.08316 (+/- 0.3063) z*-285 + 0.07446
(+/- 0.3079) z*-286 - 0.1125 (+/- 0.3066) z*-287 + 0.04952 (+/- 0.3067) z"-288 +
0.256 (+/- 0.3108) z*-289 - 0.2171 (+/- 0.3214) z*-290 - 0.2568 (+/- 0.3217) z*-291
+ 0.2586 (+/- 0.3207) z*-292 + 0.1861 (+/- 0.3187) z*-293 - 0.5133 (+/- 0.3164) z"-
294+ 0.504 (+/- 0.3132) z*-295 + 0.01262 (+/- 0.3077) z*-296 - 0.4425 (+/- 0.3044)
z"-297 +0.04754 (+/- 0.3005) z*-298 + 0.426 (+/- 0.2687) z*-299- 0.2427 (+/- 0.1037)
z"-300

B(z) = 0.08124 (+/- 0.2497) z/-1 + 0.3623 (+/- 0.3305) z-2 - 0.3688 (+/- 0.3446) z-
3 - 0.1181 (+/- 0.3479) 24 - 0.3471 (+/- 0.3484) z/-5 - 0.05285 (+/- 0.3559) z-6
+0.24 (+/- 0.3748) z-7 + 0.7817 (+/- 0.3664) z°-8- 0.3209 (+/- 0.371) -9 - 0.5159
(+/- 0.3694) z*-10 + 0.3126 (+/- 0.3618) z*-11 - 0.1749 (+/- 0.3662) z-12 - 0.07574
(+/- 0.3698) z*-13 + 0.02582 (+/- 0.3707) z*-14 + 0.0477 (+/- 0.3813) z-15 + 0.3709
(+/- 0.3758) z-16- 0.1131 (+/- 0.3774) z-17 + 0.06799 (+/- 0.3844) z*-18 - 0.1476
(+/- 0.382) Z°-19 + 0.3128 (+/- 0.383) 20 + 0.05642 (+/- 0.3834) z-21- 0.3258 (+/-
0.3764) 2°-22 - 0.1003 (+/- 0.3732) z°-23 - 0.4906 (+/- 0.373) z°-24 + 0.1684 (+/-
0.3751) 2°-25 - 0.02851 (+/- 0.3758) z*-26+ 0.2505 (+/- 0.3746) z*-27 - 0.3927 (+/-
0.3739) z-28 + 0.6549 (+/- 0.3686) z-29 - 0.1608 (+/- 0.3737) z-30 + 0.09831 (+/-
0.3797) z°-31 + 0.5964 (+/- 0.3772) z°-32 - 0.3206 (+/- 0.3829) z°-33 - 0.733 (+/-
0.3834) z°-34 + 0.5035 (+/- 0.3811) z°-35 - 0.1041 (+/- 0.38) z-36 + 0.05845 (+/-
0.3799) z°-37 - 0.01214 (+/- 0.3749) z*-38 - 0.1232 (+/- 0.3729) z/-39 - 0.2966 (+/-
0.3553) 2-40 + 0.3106 (+/- 0.3503) z-41+ 0.03316 (+/- 0.3467) z*-42 - 0.03836 (+/-
0.3443) 2743 - 0.09362 (+/- 0.3416) z°-44 + 0.06497 (+/- 0.3408) z*-45 - 0.03931
(+/- 0.3392) z°-46 + 0.1712 (+/- 0.3349) z*-47 + 0.08368 (+/- 0.336) z-48 + 0.1278
(+/- 0.3358) 2-49 + 0.002357 (+/- 0.3358) z°-50 - 0.292 (+/- 0.3371) z*-51+ 0.01748
(+/- 0.3374) z-52 - 0.29 (+/- 0.3318) z°-53 - 0.1255 (+/- 0.3319) z*-54 - 0.001032
(+/- 0.3356) 2°-55 + 0.3887 (+/- 0.3369) z*-56- 0.01211 (+/- 0.3442) z-57 + 0.1998
(+/- 0.3433) 2°-58 + 0.3013 (+/- 0.3486) 2-59 - 0.1896 (+/- 0.36) z°-60 + 0.1528 (+/-
0.3591) z-61 - 0.1519 (+/- 0.3545) 2°-62 - 0.5698 (+/- 0.3531) z*-63 - 0.0689 (+/-
0.3568) 2°-64 - 0.2395 (+/- 0.358) z-65 + 0.4591 (+/- 0.3564) z-66+ 0.04371 (+/-
0.3601) z-67 - 0.1837 (+/- 0.3636) z°-68 + 0.5943 (+/- 0.3622) z-69 - 0.3112 (+/-
0.3689) z°-70 + 0.0268 (+/- 0.3654) z*-71- 0.1933 (+/- 0.3661) z-72 + 0.468 (+/-
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0.3647) z°-73 + 0.3293 (+/- 0.3644) z°-74 - 0.167 (+/- 0.3652) z/-75 - 0.227 (+/-
0.3585) 2°-76 - 0.3552 (+/- 0.3613) z-77 - 0.2708 (+/- 0.3596) z*-78 + 0.06829 (+/-
0.3584) z-79 + 0.04016 (+/- 0.3588) z*-80 + 0.1896 (+/- 0.3606) z*-81- 0.3238 (+/-
0.3583) z*-82 + 0.2987 (+/- 0.3605) z°-83 - 0.147 (+/- 0.3616) z-84 + 0.1387 (+/-
0.363) z-85 + 0.2474 (+/- 0.3606) z°-86 + 0.3094 (+/- 0.3611) z°-87 + 0.2355 (+/-
0.361) 2°-88 - 0.3672 (+/- 0.3583) z*-89 - 0.4073 (+/- 0.3572) z*-90 - 0.05842 (+/-
0.3589) z°-91 +0.01079 (+/- 0.3589) z*-92 + 0.2154 (+/- 0.3586) z-93 - 0.2325 (+/-
0.3671) 2°-94 - 0.1987 (+/- 0.3711) z*-95 - 0.07562 (+/- 0.3608) z*-96+ 0.3781 (+/-
0.3601) z°-97 + 0.1129 (+/- 0.3621) z*-98 + 0.5904 (+/- 0.3635) 2*-99 - 0.3162 (+/-
0.3666) z-100 - 0.1924 (+/- 0.367) z*-101- 0.1255 (+/- 0.3679) z*-102 - 0.4428 (+/-
0.365) z*-103 + 0.5823 (+/- 0.3619) z*-104 + 0.02101 (+/- 0.3641) z*-105 - 0.1305
(+/- 0.3597) z°-106- 0.1514 (+/- 0.3596) z-107 + 0.08372 (+/- 0.3556) z*-108 -
0.6307 (+/- 0.3529) z*-109 + 0.1913 (+/- 0.3568) z*-110 + 0.2787 (+/- 0.3604) z-
1114 0.4559 (+/- 0.3583) z/-112 + 0.2492 (+/- 0.3619) z*-113 - 0.1218 (+/- 0.3568)
77114 + 0.1122 (+/- 0.3514) 27115 + 0.06762 (+/- 0.3483) z*-116- 0.5862 (+/-
0.3482) z-117 - 0.2006 (+/- 0.3525) z*-118 + 0.1367 (+/- 0.3494) z-119 - 0.5911
(+/- 0.3467) z°-120 - 0.3139 (+/- 0.3484) z-121+ 0.5815 (+/- 0.33) z-122 + 0.1082
(+/- 0.3364) z°-123 + 0.2383 (+/- 0.339) z*-124 + 0.5347 (+/- 0.3396) z*-125 +
0.07841 (+/- 0.3341) 2126+ 0.1009 (+/- 0.3319) z-127 - 0.1672 (+/- 0.329) z-128
- 0.1807 (+/- 0.3266) z-129 - 0.5479 (+/- 0.3263) z*-130 + 0.1664 (+/- 0.3321) z-
131- 0.2028 (+/- 0.3319) z-132 + 0.2144 (+/- 0.3288) z-133 - 0.08936 (+/- 0.3291)
2134 - 0.233 (+/- 0.3239) z*-135 - 0.2976 (+/- 0.319) z-136+ 0.8784 (+/- 0.3187)
Z°-137 + 0.05855 (+/- 0.3229) z*-138 + 0.1726 (+/- 0.3219) z*-139 - 0.2803 (+/-
0.3266) z*-140 - 0.06182 (+/- 0.3276) z*-141 - 0.173 (+/- 0.3273) z*-142 - 0.09365
(+/- 0.326) z°-143 - 0.0177 (+/- 0.3294) z-144 + 0.3611 (+/- 0.3302) z~-145 -
0.008072 (+/- 0.3345) z-146+ 0.2026 (+/- 0.3445) z-147 - 0.6676 (+/- 0.3451) z-
148 +0.01066 (+/- 0.3482) z/-149 + 0.2275 (+/- 0.3484) z-150 - 0.0206 (+/- 0.3479)
2151 + 0.2734 (+/- 0.3599) z-152 + 0.04254 (+/- 0.3649) z*-153 - 0.4006 (+/-
0.3631) z-154 +0.338 (+/- 0.3637) 2-155 - 0.09158 (+/- 0.3645) 2°-156- 0.4925 (+/-
0.3611) z*-157 + 0.2718 (+/- 0.3635) z*-158 + 0.3433 (+/- 0.3691) z*-159 - 0.2161
(+/- 0.3696) z°-160 - 0.09318 (+/- 0.3699) z*-161+ 0.1291 (+/- 0.3607) z*-162 +
0.006852 (+/- 0.3642) z-163 + 0.4727 (+/- 0.364) z-164 - 0.5325 (+/- 0.3549) z-
165 + 0.2397 (+/- 0.3571) z°-166- 0.3536 (+/- 0.3574) z°-167 - 0.1097 (+/- 0.3519)
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77°-168 +0.209 (+/- 0.3547) *-169 - 0.369 (+/- 0.35) z-170 + 0.2474 (+/- 0.3478) z-
171+ 0.4947 (+/- 0.3407) 2°-172 - 0.2449 (+/- 0.3384) z*-173 + 0.6304 (+/- 0.3414)
2174 - 0.5707 (+/- 0.3444) 2-175 - 0.1141 (+/- 0.3493) z-176 - 0.1078 (+/- 0.3488)
2°-177 - 0.2587 (+/- 0.3502) 2°-178 - 0.02769 (+/- 0.346) z*-179 + 0.2786 (+/- 0.3448)
27-180 - 0.06678 (+/- 0.3491) z*-181 - 0.2377 (+/- 0.3505) z°-182 + 0.8038 (+/-
0.3489) 7*-183 - 0.418 (+/- 0.3559) z-184 + 0.3424 (+/- 0.3554) z-185 + 0.263 (+/-
0.355) z-186- 0.7393 (+/- 0.3504) z-187 + 0.049 (+/- 0.3584) z-188 + 0.05208 (+/-
0.3548) z°-189 - 0.356 (+/- 0.3548) z*-190 + 0.4317 (+/- 0.3574) z*-191 - 0.03864
(+/- 0.3607) z*-192 - 0.1955 (+/- 0.3567) z-193 - 0.2574 (+/- 0.3529) z*-194 +
0.08168 (+/- 0.3509) z*-195 + 0.5967 (+/- 0.3453) z*-196+ 0.2998 (+/- 0.3457) z-
197 - 0.04077 (+/- 0.3419) z*-198 + 0.3202 (+/- 0.3396) z*-199 - 0.4746 (+/- 0.344)
772200 - 0.3482 (+/- 0.347) 2°-201- 0.4327 (+/- 0.3416) z-202 - 0.2514 (+/- 0.3454)
2°-203 +0.3544 (+/- 0.3516) z°-204 + 0.235 (+/- 0.3524) 2°-205 - 0.1203 (+/- 0.3504)
72206+ 0.1906 (+/- 0.3512) °-207 + 0.7719 (+/- 0.3539) z*-208 - 0.5375 (+/- 0.3612)
7°-209 +0.02285 (+/- 0.3646) z°-210 - 0.4042 (+/- 0.365) z*-211 - 0.2981 (+/- 0.3522)
2°-212 +0.5713 (+/- 0.3536) z°-213 +0.1878 (+/- 0.357) 2-214 - 0.3895 (+/- 0.3568)
77215 + 0.1783 (+/- 0.3572) z°-216- 0.3774 (+/- 0.3551) z°-217 + 0.327 (+/- 0.3518)
7218 + 0.4358 (+/- 0.3639) z°-219 - 0.2265 (+/- 0.3641) z°-220 - 0.08216 (+/-
0.3659) z°-221 + 0.3788 (+/- 0.3671) z°-222 - 0.5216 (+/- 0.3696) z°-223 - 0.1346
(+/- 0.3744) 27224 - 0.3955 (+/- 0.3658) z°-225 + 0.002092 (+/- 0.3679) z-226+
0.3165 (+/- 0.3685) 2*-227 - 0.1196 (+/- 0.37) 2°-228 + 0.3568 (+/- 0.3766) z-229 +
0.6135 (+/- 0.3774) z*-230 - 0.5826 (+/- 0.3825) z*-231+ 0.1426 (+/- 0.3919) z°-232
+0.003903 (+/- 0.3922) 2°-233 - 0.5227 (+/- 0.3837) 2°-234 + 0.2855 (+/- 0.3878) -
235 + 0.3573 (+/- 0.3853) 2°-236- 0.4922 (+/- 0.3833) 2°-237 + 0.4405 (+/- 0.3903)
2°-238 + 0.1936 (+/- 0.3904) 2°-239 - 0.5054 (+/- 0.3987) z*-240 + 0.5905 (+/-
0.3912) z7-241- 0.6275 (+/- 0.4) z-242 - 0.02452 (+/- 0.405) z°-243 - 0.403 (+/-
0.4051) z°-244 - 0.05111 (+/- 0.4068) z-245 + 0.03166 (+/- 0.402) z°-246 + 0.3896
(+/- 0.3849) 2°-247 + 0.1212 (+/- 0.3841) z-248 +0.8841 (+/- 0.3809) z°-249- 0.5175
(+/- 0.3835) z°-250 - 0.7364 (+/- 0.3816) z°-251 + 0.3589 (+/- 0.3892) z°-252 +
0.3181 (+/- 0.3878) z*-253 + 0.07832 (+/- 0.3871) z-254- 0.006718 (+/- 0.3821) z-
255 - 0.2877 (+/- 0.3831) 2-256 - 0.6532 (+/- 0.382) z*-257 + 0.4793 (+/- 0.3845) z-
258 +0.1192 (+/- 0.3863) 2°-259 + 0.2155 (+/- 0.3817) z°-260 - 0.1879 (+/- 0.3825)
27261 - 0.5741 (+/- 0.38) 2°-262 + 0.08485 (+/- 0.3775) z°-263 + 0.01862 (+/-
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0.3768) z°-264 + 0.5482 (+/- 0.3752) 2°-265 + 0.3406 (+/- 0.3861) z-266 + 0.5851
(+/- 0.377) 2°-267 - 0.6744 (+/- 0.3721) z-268 - 0.2534 (+/- 0.3739) z°-269- 0.1429
(+/- 0.3737) 2°-270 - 0.4335 (+/- 0.3716) z*-271 + 0.03845 (+/- 0.3843) z°-272 +
0.3473 (+/- 0.3845) z°-273 + 0.003952 (+/- 0.3849) z*-274 - 0.3745 (+/- 0.3824) z-
275 - 0.03205 (+/- 0.3751) 2°-276 + 0.6892 (+/- 0.3741) z*-277 + 0.3007 (+/- 0.3805)
77278 + 0.1277 (+/- 0.3763) z°-279+ 0.5047 (+/- 0.3777) 2°-280 - 1.118 (+/- 0.3546)
77281 - 0.181 (+/- 0.3701) 2°-282 - 0.04101 (+/- 0.3752) z-283 - 0.7745 (+/- 0.378)
77284+ 0.234 (+/- 0.3844) 2°-285 + 0.5751 (+/- 0.3778) z-286 - 0.3582 (+/- 0.3775)
77287 + 0.6492 (+/- 0.375) z-288 + 0.5292 (+/- 0.3721) z-289- 0.2982 (+/- 0.3729)
2°-290 + 0.3349 (+/- 0.3723) z°-291 - 0.3744 (+/- 0.37) 2-292 - 0.6946 (+/- 0.3594)
772293 + 0.002063 (+/- 0.3597) z°-294 + 0.486 (+/- 0.3426) 2°-295 - 0.1307 (+/-
0.3408) 2296 + 0.03085 (+/- 0.3358) z*-297 - 0.01028 (+/- 0.3344) z*-298 - 0.1742
(+/- 0.315) 2°-299+ 0.1746 (+/- 0.2402) z-300

Name: AR(x)3003001

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=300 nb=300 nk=1
Number of free coefficients: 600

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@) = 1 - 7.013 (+/- 0.4022) z°-1 + 25.73 (+/- 2.714) 2°-2 - 67.23 (+/- 9.76) z°-3+
141.1 (+/- 25.38) 24 - 251.9 (+/- 53.52) z*-5 + 395.1 (+/- 96.67) z°-6- 556.5 (+/-
154.5) -7 + 714.6 (+/- 223.4) 2/-8 - 846.8 (+/- 297.5) 2°-9+ 934.7 (+/- 370.4) z*-10
- 967.6 (+/- 436.6) z-11 + 943.7 (+/- 492.4) z-12- 867.7 (+/- 535.8) z°-13 + 747.7
(+- 566) 2714 - 593.2 (+/- 582.7) z°-15+ 414.8 (+/- 585.9) 2°-16 - 224.6 (+/- 576.8)
2717 +37.09 (+/- 558) z/-18+ 131.7 (+/- 533.6) 2°-19 - 265.5 (+/- 507.6) z-20 + 351
(+/- 482.6) 2°-21- 380.8 (+/- 458.9) z°-22 +354.2 (+/- 435.3) 2°-23 - 277.3 (+- 411.4)
2724+ 161.7 (+- 388.8) 2°-25 - 22.26 (+/- 371.5) 2°-26 - 125.2 (+/- 364.5) z°-27+
265.1 (+/- 370.8) 2°-28 - 382.9 (+/- 389.7) z-29 + 466.3 (+/- 417.2) z/-30
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- 506 (+/- 447.8) 2°-31 + 496.2 (+/- 476.6) 2°-32 - 435.8 (+/- 499.4) z-33+ 329.2 (+/-
514.1) 2°-34 - 186.4 (+/- 520.1) z°-35 + 22.48 (+/- 518.8) z-36+ 144.2 (+/- 512.9)
7737 - 294.4 (+/- 505.5) 2°-38 + 411.4 (+/- 499.2) 2°-39- 483.8 (+/- 494.6) z/-40 +
507.7 (+/- 491.4) /41 - 485.6 (+/- 489) 2°-42+ 426.1 (+/- 487.4) z°-43 - 340.5 (+/-
487) 2°-44 + 240.5 (+/- 487.6) 2°-45- 136 (+/- 487.6) 2/-46 + 33.91 (+/- 484.7) 247
+61.38 (+/- 476.6) 2/-48- 147.5 (+/- 462.8) 2°-49 + 222.8 (+/- 445.6) 2°-50 - 285 (+/-
429.6) z/-51+ 331.1 (+/- 419.9) 2°-52 - 357.5 (+/- 419.1) z°-53 + 361.2 (+/- 426) -
54-340.5 (+/- 435.6) 2-55 + 296.3 (+/- 442.2) 7/-56 - 232.1 (+/- 441.3) 2°-57+ 153.5
(+/- 430.5) 2°-58 - 66.69 (+/- 410.3) 2-59 - 22.15 (+/- 382.8) 2*-60+ 108.2 (+/- 352.4)
7761 - 187.8 (+/- 324.8) 2-62 + 258.1 (+/- 305.8) z-63- 316.4 (+/- 298.9) z/-64 +
359.4 (+/- 302.6) z-65 - 383.3 (+/- 311.5) 2°-66+ 384.8 (+/- 318.9) 2°-67 - 362.2 (+/-
319.4) 268 + 316.7 (+/- 310.5) 2°-69- 253 (+/- 292.6) z°-70 + 178.6 (+/- 268.2) z-
71 -102.4 (+/- 241.1) 2°-72+ 31.68 (+/- 215.5) 2°-73 + 28.78 (+/- 194.4) 774 - 77.42
(+/- 178.7) =75 + 114.8 (+/- 167.5) 276 - 142.1 (+/- 158.5) z-77 + 159.7 (+/-
149.2) z°-78- 166.9 (+/- 138) z-79 + 162.6 (+/- 123.7) z*-80 - 146.9 (+/- 106.2) z-
81+ 122.3 (+/- 86.17) 2-82 - 92.86 (+/- 65.25) 2-83 + 63.54 (+/- 45.36) -84~ 38.63
(+/- 28.43) 2°-85 + 20.43 (+/- 15.7) 2°-86 - 9.059 (+/- 7.388) z-87 + 3.137 (+/- 2.796)
7°-88 - 0.7387 (+/- 0.7563) z°-89 + 0.08539 (+/- 0.1082) z*-90

B(z) = 0.01868 (+/- 0.09644) z-1 - 0.2328 (+/- 0.5481) z-2 + 1.165 (+/- 1.764) z°-3
- 3.809 (+/- 4.308) -4 + 9.473 (+/- 8.726) z-5 - 19.32 (+/- 15.37) z-6+ 33.68 (+/-
24.26) 277 - 51.12 (+/- 35) /-8 + 68.23 (+/- 46.78) z-9- 80.23 (+/- 58.5) z-10 +
81.98 (+/- 68.95) z-11 - 69.67 (+/- 77.16) z>-12+ 41.95 (+/- 82.73) z-13 - 0.2712
(+/- 86.03) z-14 - 51.44 (+/- 88.24) z-15

+108.1 (+/- 90.94) z*-16 - 164.8 (+/- 95.51) z*-17 + 217.3 (+/- 102.6) z*-18- 262.3
(+/- 112.1) 2°-19 + 297.7 (+/- 123.4) z-20 - 321.8 (+/- 136) 2°-21+ 333.7 (+/- 149.4)
7722 - 333.1 (+/- 163.4) 223 + 321.1 (+/- 177.5) 2°-24- 299.4 (+/- 191.6) z-25 +
270.2 (+/- 205.4) 2°-26 - 235.5 (+/- 218.1) 227+ 196.9 (+/- 228.9) z*-28 - 155 (+/-
236.5) 2°-29 + 110.5 (+/- 239.7) 2°-30 - 64.16 (+/- 237.8) z*-31 + 17.57 (+/- 230.6)
7732 + 26.66 (+/- 218.7) 2°-33- 65.27 (+/- 203.5) z°-34 + 94.87 (+/- 187.3) 235 -
113.4 (+/- 172.4) 2°-36 + 120.6 (+/- 160.6) z-37 - 117.8 (+/- 153.2) z-38 + 108 (+/-
149.8) z-39 - 93.88 (+/- 149.1) z°-40 + 77.95 (+/- 149) z°-41 - 61.64 (+/- 147.4) -
42+ 45.75 (+/- 143.3) 2743 - 31 (+/- 136.7) 2°-44 + 18.34 (+/- 128.8) z*-45 - 9.106
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(+/- 121.4) 2°-46 +4.611 (+/- 116.8) 247 - 5.948 (+/- 115.7) 2°-48+ 13.68 (+/- 117.7)
7749 - 27.74 (+/- 121) =50 + 47.6 (+/- 123.9) 2°-51- 72.35 (+/- 125.4) z-52 + 100.1
(+/- 125.5) 2°-53 - 127.8 (+/- 125.4) 2/-54+ 151.2 (+/- 126.8) 2-55 - 165.4 (+/- 131)
7°-56 + 165.7 (+/- 137.6) z-57- 149.3 (+/- 145) z-58 + 116.2 (+/- 151.1) z*-59 -
70.09 (+/- 154.3) 260 + 16.77 (+/- 154) z*-61 + 36.61 (+/- 150.3) 2-62 - 83.91 (+/-
143.4) 2763+ 121 (+/- 134.3) 264 - 146.4 (+/- 124) 2°-65 + 160.8 (+/- 114.6) 2°-66-
165.8 (+/- 108.6) 2-67 + 162.9 (+/- 107.9) 268 - 153.4 (+/- 112.1) 2-69+ 137.6 (+/-
118.9) 2°-70 - 116.3 (+/- 125.3) z*-71 + 90.5 (+/- 129.2) z°-72 - 61.97 (+/- 129.6) z-
73 +32.75 (+/- 126.5) 2°-74 - 4.503 (+/- 120.5) 2-75- 21.49 (+/- 112.2) 2°-76 + 44.25
(+/- 102.4) 277 - 62.93 (+/- 91.9) 2°-78+ 76.2 (+/- 81.16) 2°-79 - 82.75 (+/- 70.4)
7°-80 + 81.94 (+/- 59.58) z-81- 74.03 (+/- 48.61) z°-82 + 60.86 (+/- 37.65) z"-83 -
45.23 (+/- 27.17) 2/-84+29.99 (+/- 17.93) 2/-85 - 17.45 (+/- 10.58) 2°-86 + 8.647 (+/-
5.412) 2/-87- 3.473 (+/- 2.296) z-88 + 1.03 (+/- 0.7448) -89 - 0.169 (+/- 0.137) -
90

C(z) = 1 - 4.605 (+/- 0.4009) z-1 + 13.3 (+/- 1.749) z°-2 - 29.73 (+/- 5.009) z*-3+
55.29 (+/- 11.23) 274 - 89.6 (+/- 21.09) Z°-5 + 129.6 (+/- 34.75) z/-6- 170.4 (+/- 51.5)
277 + 206.5 (+/- 70.03) 2°-8 - 232.8 (+/- 88.82) z°-9+ 246 (+/- 106.4) z°-10 - 244.5
(+/- 121.8) 2711 +228.6 (+/- 134.2) 2°-12- 199.5 (+/- 143.3) 2-13 + 159.5 (+/- 148.8)
2714 - 111.5 (+/- 150.6) 2°-15 + 59.3 (+/- 149) 216 - 7.304 (+/- 144.7) 217 - 39.47
(+/- 138.8) 2-18+ 76.41 (+/- 132.3) 2°-19 - 99.79 (+/- 125.9) 2°-20 + 107.5 (+/- 119.6)
7°-21-99.41 (+/- 113.2) 2°-22 + 76.7 (+/- 106.6) 2°-23 - 42.28 (+/- 100.4) z-24- 0.341
(+/- 95.79) 2-25 + 47.22 (+/- 94.51) 2-26 - 94.04 (+/- 97.8) z-27+ 136.7 (+/- 105.8)
7728 - 171 (+- 117.3) 2°-29 + 193.5 (+/- 130.6) z-30- 201.4 (+/- 143.9) z*-31 +
192.9 (+/- 155.6) z-32 - 168.3 (+/- 164.4) 2°-33 + 129.4 (+/- 169.9) z*-34 - 80.23 (+/-
171.9) 2°-35 + 26.05 (+/- 171.2) 2°-36+ 26.85 (+/- 168.5) z°-37 - 72.34 (+/- 164.9)
7738 + 105.5 (+/- 160.8) 2°-39- 123.4 (+/- 156.3) 2-40 + 125.4 (+/- 151.6) z°-41 -
113.4 (+/- 146.6) 2°-42 + 90.64 (+/- 141.8) 243 - 61.77 (+/- 138.1) z°-44 + 31.17
(+/- 135.9) 2745 - 2.471 (+/- 135.1) 246 - 21.82 (+/- 135) 2°-47 + 40.51 (+/- 134.5)
7748~ 53.31 (+/- 133.1) 249 + 60.49 (+/- 130.7) 2°-50 - 62.56 (+/- 127.8) z-51 +
59.78 (+/- 125.2) 2/-52 - 52.53 (+/- 123.2) 2°-53 + 40.94 (+/- 121.9) z-54 - 25.51 (+/-
120.9) 2°-55 + 6.96 (+/- 119.7) z°-56 + 13.54 (+/- 117.8) z-57- 34.48 (+/- 115.1) z-
58+ 54.53 (+/- 111.9) 2°-59 - 72.53 (+/- 108.7) z-60+ 87.88 (+/- 106.3) z*-61 - 100.5
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(+/- 105.6) 2°-62 + 110.4 (+/- 106.7) 2°-63- 117.6 (+/- 109.4) 2°-64 + 121.6 (+/- 112.5)
7765 - 122 (+/- 114.7) 2-66+ 118 (+/- 114.9) 2°-67 - 109.7 (+/- 112.4) z-68 + 97.73
(+/- 107.1) 2°-69- 83.12 (+/- 99.47) 2°-70 + 67.11 (+/- 90.33) 2°-71 - 50.41 (+/- 80.67)
2772 +33.13 (+/- 71.5) 2°-73 - 15.04 (+/- 63.57) 2°-74 - 3.77 (+/- 57.28) 2/-75+ 22.45
(+/- 52.48) 2°-76 - 39.12 (+/- 48.62) 277 + 51.58 (+/- 44.96) 2/-78 - 57.95 (+/- 40.89)
779 + 57.72 (+/- 36.01) z-80 - 51.82 (+/- 30.34) z°-81 + 42.21 (+/- 24.23) z-82 -
31.34 (+/- 18.22) 2°-83 + 21.23 (+/- 12.84) 2°-84- 13.07 (+/- 8.394) -85 + 7.265 (+/-
5.016) 2°-86 - 3.562 (+/- 2.665) z-87 + 1.507 (+/- 1.198) z/-88 - 0.5078 (+/- 0.4178)
7°-89 + 0.1156 (+/- 0.09594) z*-90

Name: amx9090901

Sample time: 0.01 seconds

Parameterization:

Polynomial orders: na=90 nb=90 nc=90 nk=1
Number of free coefficients: 270
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A@z) = 1 - 0.8915 (+/- 0.05734) z°-1 - 0.3177 (+/- 0.07662) z-2 + 0.03383 (+/-
0.07872) z°-3 + 0.07137 (+/- 0.07858) z-4 + 0.1172 (+/- 0.07842) z°-5+ 0.1245 (+/-
0.07879) 2°-6 + 0.07948 (+/- 0.0789) z*-7 + 0.1382 (+/- 0.07945) z/-8 - 0.08689 (+/-
0.07999) z°-9 - 0.02293 (+/- 0.07984) z°-10- 0.04771 (+/- 0.07951) z*-11 - 0.2061
(+/- 0.07915) z*-12 + 0.1381 (+/- 0.08038) z-13 + 0.03426 (+/- 0.08058) z*-14 +
0.03729 (+/- 0.08053) z*-15- 0.04335 (+/- 0.0806) z*-16 + 0.01717 (+/- 0.08029) z-
17 + 0.09643 (+/- 0.08033) z°-18 + 0.02217 (+/- 0.08016) z-19 - 0.08371 (+/-
0.07999) z°-20- 0.01396 (+/- 0.08042) z*-21 - 0.01193 (+/- 0.08038) z*-22 + 0.1485
(+/- 0.0803) z*-23 - 0.04472 (+/- 0.08067) z*-24 + 0.01359 (+/- 0.07944) z*-25-
0.1057 (+/- 0.07902) z°-26 + 0.02246 (+/- 0.0792) z*-27 + 0.1973 (+/- 0.07907) z-
28 - 0.0451 (+/- 0.0795) z-29 - 0.08796 (+/- 0.07943) z*-30+ 0.08624 (+/- 0.07936)
7731 - 0.01623 (+/- 0.07953) z°-32 + 0.034 (+/- 0.07925) z°-33 + 0.0898 (+/-
0.07932) z°-34 - 0.1305 (+/- 0.07932) z-35+ 0.0935 (+/- 0.07952) z°-36 - 0.04661
(+/-0.07991) z-37 - 0.02749 (+/- 0.08002) z*-38 +0.1575 (+/- 0.0802) z*-39 - 0.1883
(+/- 0.08052) z°-40 + 0.122 (+/- 0.08089) z*-41 + 0.07128 (+/- 0.08042) z°-42 -
0.01494 (+/- 0.08025) z°-43 + 0.02205 (+/- 0.07968) z°-44 + 0.03044 (+/- 0.07974)
77-45-0.1082 (+/- 0.07955) z-46 + 0.1201 (+/- 0.07939) z-47 - 0.1016 (+/- 0.07927)
77-48 + 0.06704 (+/- 0.07931) z°-49 + 0.0767 (+/- 0.07881) z°-50 - 0.005852 (+/-
0.07866) z°-51 +0.06636 (+/- 0.07841) z-52 - 0.08794 (+/- 0.07824) z*-53 +0.01149
(+/- 0.07826) *-54 - 0.111 (+/- 0.07841) z*-55+ 0.1393 (+/- 0.07809) z*-56 - 0.01437
(+/- 0.07805) z°-57 + 0.08503 (+/- 0.07767) z°-58 + 0.05707 (+/- 0.07731) z-59 -
0.06704 (+/- 0.07715) z°-60 + 0.01555 (+/- 0.07755) z°-61 - 0.05941 (+/- 0.07754)
262 - 0.001131 (+/- 0.07738) 2°-63 + 0.02944 (+/- 0.07724) z-64 + 0.007866 (+/-
0.07711) 2°-65+ 0.07584 (+/- 0.07728) z-66 + 0.03546 (+/- 0.07775) z*-67 - 0.05858
(+/- 0.07834) z-68 + 0.00917 (+/- 0.07966) z*-69 + 0.03904 (+/- 0.07963) z*-70 -
0.1257 (+/- 0.07984) z*-71 + 0.1094 (+/- 0.08037) z*-72 + 0.03183 (+/- 0.08078) -
73 +0.09456 (+/- 0.08101) z-74 - 0.02412 (+/- 0.08062) z*-75- 0.06558 (+/- 0.07999)
276 + 0.01159 (+/- 0.08046) z*-77 - 0.01738 (+/- 0.08041) z°-78 - 0.05649 (+/-
0.08076) z°-79 +0.07184 (+/- 0.08042) z-80+ 0.01689 (+/- 0.08028) z*-81 +0.05618
(+/- 0.08032) z*-82 - 0.03281 (+/- 0.08051) z*-83 + 0.04722 (+/- 0.07988) z*-84 -
0.02456 (+/- 0.0795) z°-85- 0.04367 (+/- 0.07952) z*-86 + 0.1697 (+/- 0.07988) z-
87 - 0.1052 (+/- 0.08055) z-88 - 0.05808 (+/- 0.08079) z-89 + 0.08617 (+/- 0.08052)
27-90- 0.0997 (+/- 0.08079) z*-91 +0.1101 (+/- 0.08039) z-92 + 0.0355 (+/- 0.08107)
7-93 - 0.07613 (+/- 0.08127) z*-94 + 0.02297 (+/- 0.08126) z*-95- 0.06933 (+/-
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0.0813) 2°-96 + 0.1463 (+/- 0.08099) z*-97 - 0.03755 (+/- 0.08092) z*-98 - 0.03362
(+/- 0.08052) z-99 + 0.0418 (+/- 0.08022) z*-100+ 0.009835 (+/- 0.08022) z-101 +
0.01169 (+/- 0.07996) z*-102 + 0.003383 (+/- 0.07928) z*-103 - 0.1574 (+/- 0.0793)
7°-104 + 0.1167 (+/- 0.07976) z*-105+ 0.09824 (+/- 0.0793) z*-106 - 0.09609 (+/-
0.07886) z*-107 + 0.01691 (+/- 0.07902) z*-108 - 0.08124 (+/- 0.07903) z-109 +
0.1016 (+/- 0.07967) z*-110 + 0.07798 (+/- 0.07959) z~-111 - 0.1253 (+/- 0.07951)
Z-112 + 0.03244 (+/- 0.07967) z-113 - 0.071 (+/- 0.07934) z*-114 + 0.1194 (+/-
0.0798) z-115- 0.07819 (+/- 0.07994) z-116 + 0.07366 (+/- 0.08003) z*-117 +
0.02921 (+/- 0.08031) z*-118 - 0.15 (+/- 0.07998) z*-119 - 0.01566 (+/- 0.08107) -
120+ 0.05094 (+/- 0.08009) z*-121 - 0.05673 (+/- 0.0797) z*-122 - 0.0266 (+/-
0.08055) z*-123 + 0.07307 (+/- 0.08042) z*-124 + 0.03856 (+/- 0.08065) z*-125 +
0.06681 (+/- 0.08088) z-126 - 0.1688 (+/- 0.08043) z*-127 + 0.004897 (+/- 0.08089)
77-128 + 0.0365 (+/- 0.08103) z*-129 - 0.1244 (+/- 0.08159) z*-130 + 0.06853 (+/-
0.0808) z*-131 + 0.04601 (+/- 0.08018) z*-132 - 0.03055 (+/- 0.07975) z*-133 -
0.04454 (+/- 0.07913) z*-134 - 0.02134 (+/- 0.07807) z*-135 +0.03147 (+/- 0.07797)
27136+ 0.07968 (+/- 0.07752) z*-137 - 0.08515 (+/- 0.07808) z-138 + 0.02815 (+/-
0.07818) z-139 - 0.0109 (+/- 0.07841) z*-140 - 0.1086 (+/- 0.07854) z/-141 -
0.0002123 (+/- 0.07843) z°-142 - 0.0001163 (+/- 0.07813) z~-143 + 0.08712 (+/-
0.07765) z°-144 - 0.06104 (+/- 0.07672) z*-145 + 0.06677 (+/- 0.07671) z*-146 -
0.0893 (+/- 0.07668) z-147 + 0.002362 (+/- 0.07745) z*-148 - 0.02916 (+/- 0.07714)
2-149 + 0.028 (+/- 0.07667) z*-150 - 0.04397 (+/- 0.0761) z*-151 - 0.08056 (+/-
0.07599) z*-152 + 0.06329 (+/- 0.0757) z*-153 - 0.002449 (+/- 0.07557) z/-154 +
0.05843 (+/- 0.07554) z°-155 - 0.03307 (+/- 0.07658) z-156 - 0.01126 (+/- 0.07639)
77157 - 0.1239 (+/- 0.07673) z*-158 - 0.02119 (+/- 0.07704) z-159 + 0.05458 (+/-
0.07702) z*-160 - 0.007685 (+/- 0.07687) z°-161 + 0.03992 (+/- 0.07675) z-162 -
0.004502 (+/- 0.07697) z*-163 - 0.0693 (+/- 0.07739) z*-164 + 0.01936 (+/- 0.07718)
77165 - 0.04553 (+/- 0.07756) z-166 - 0.04281 (+/- 0.07769) z*-167 + 0.007678 (+/-
0.07755) z*-168 + 0.1199 (+/- 0.07724) z*-169 - 0.09156 (+/- 0.07745) z*-170 +
0.03867 (+/- 0.07764) z-171 - 0.1545 (+/- 0.0779) z*-172 - 0.04739 (+/- 0.07809) z-
173 + 0.07945 (+/- 0.07821) z*-174 + 0.07105 (+/- 0.07816) z*-175 - 0.09007 (+/-
0.0784) z-176 +0.02985 (+/- 0.07858) z-177 - 0.1008 (+/- 0.07833) z-178 +0.1066
(+/- 0.07875) z-179 + 0.03226 (+/- 0.07888) z*-180 - 0.1604 (+/- 0.07885) z*-181 -
0.02892 (+/- 0.08005) z*-182 + 0.09181 (+/- 0.08) z*-183 + 0.01619 (+/- 0.07937) -
184 - 0.05187 (+/- 0.07965) z*-185- 0.08974 (+/- 0.0797) z°-186 - 0.001891 (+/-
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0.07974) z-187 - 0.02125 (+/- 0.07946) z*-188 + 0.09001 (+/- 0.08032) z"-189 +
0.007773 (+/- 0.08049) z*-190 + 0.01834 (+/- 0.08045) z*-191 - 0.05661 (+/- 0.0795)
77-192 - 0.01175 (+/- 0.07936) z-193 - 0.04548 (+/- 0.07925) z*-194 + 0.002733 (+/-
0.07906) z*-195 - 0.1237 (+/- 0.07923) z*-196 + 0.02233 (+/- 0.07984) z*-197 +
0.2172 (+/- 0.07972) z*-198 - 0.1145 (+/- 0.08034) z*-199 + 0.009343 (+/- 0.08023)
2°-200 - 0.2282 (+/- 0.08031) z*-201 + 0.03493 (+/- 0.08122) z*-202 + 0.07632 (+/-
0.08131) z°-203 + 0.1481 (+/- 0.08199) z°-204 - 0.05471 (+/- 0.08222) z°-205 -
0.03511 (+/- 0.08232) z*-206 - 0.01564 (+/- 0.08299) z*-207 + 0.03589 (+/- 0.08281)
77208 - 0.1741 (+/- 0.08257) z*-209 - 0.04232 (+/- 0.08227) z°-210 + 0.02837 (+/-
0.08141) z°-211 + 0.05786 (+/- 0.0815) z*-212 + 0.09467 (+/- 0.08143) z*-213 -
0.05005 (+/- 0.08145) z°-214 + 0.03141 (+/- 0.08141) z*-215 + 0.008699 (+/- 0.0815)
27216 - 0.05473 (+/- 0.08112) z°-217 - 0.07497 (+/- 0.0806) z*-218 + 0.01977 (+/-
0.07996) z*-219 - 0.06928 (+/- 0.07959) z°-220 + 0.03236 (+/- 0.07947) z-221 +
0.02719 (+/- 0.07935) z*-222 + 0.04909 (+/- 0.07918) z*-223 - 0.07561 (+/- 0.07906)
77224 + 0.01577 (+/- 0.07816) 2°-225 + 0.06367 (+/- 0.07786) z*-226 - 0.1064 (+/-
0.07706) z°-227 + 0.07603 (+/- 0.07739) z*-228 - 0.03802 (+/- 0.07511) z°-229 -
0.03483 (+/- 0.05689) z*-230

B(z) = 0.01668 (+/- 0.1295) z*-1 + 0.09664 (+/- 0.1705) z*-2 - 0.1791 (+/- 0.1688) z-
3+ 0.1407 (+/- 0.1684) z*-4 - 0.1587 (+/- 0.1691) z°-5 + 0.1098 (+/- 0.1692) -6 +
0.0153 (+/- 0.1682) z°-7 - 0.1757 (+/- 0.1678) z-8 - 0.09817 (+/- 0.169) z*-9 +0.1371
(+/- 0.1695) z-10 + 0.001485 (+/- 0.1691) z*-11- 0.1534 (+/- 0.168) z*-12 + 0.09734
(+/- 0.1668) z*-13 + 0.03618 (+/- 0.1662) z-14 - 0.0334 (+/- 0.1649) z°-15 - 0.09524
(+/- 0.1638) z*-16- 0.1348 (+/- 0.1625) z-17 + 0.2418 (+/- 0.1625) z*-18 + 0.16 (+/-
0.1632) 2*-19 - 0.4075 (+/- 0.1634) z°-20 + 0.4246 (+/- 0.1649) z*-21 - 0.07185 (+/-
0.1659) z-22 + 0.01836 (+/- 0.1662) z*-23 + 0.07109 (+/- 0.1669) z*-24+ 0.0006367
(+/- 0.1671) 2-25 +0.05391 (+/- 0.1668) z*-26 - 0.1113 (+/- 0.1666) z*-27 +0.1502
(+/- 0.1654) z°-28 - 0.01309 (+/- 0.1651) z*-29 + 0.1886 (+/- 0.1671) z*-30 - 0.3528
(+/- 0.1689) z*-31 + 0.2584 (+/- 0.1687) z*-32 - 0.2135 (+/- 0.1691) z*-33 + 0.1196
(+/- 0.1693) z°-34+ 0.03555 (+/- 0.1694) z*-35 - 0.1689 (+/- 0.169) z-36 + 0.1241
(+/- 0.1701) z°-37 - 0.07405 (+/- 0.1703) z*-38 + 0.2478 (+/- 0.1701) z°-39 - 0.271
(+/- 0.1701) z*-40 - 0.02608 (+/- 0.1707) z*-41 - 0.01999 (+/- 0.1702) z*-42 + 0.1436
(+/- 0.1693) z°-43 - 0.2026 (+/- 0.1693) z*-44 - 0.1012 (+/- 0.1696) z-45 + 0.0902
(+/- 0.1697) z-46 - 0.02109 (+/- 0.1698) z*-47 + 0.07134 (+/- 0.1696) z-48 - 0.1055
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(+/- 0.1683) 2°-49+ 0.02734 (+/- 0.1671) 2-50 - 0.02745 (+/- 0.1653) z*-51 +0.05959
(+/- 0.1645) 2°-52 - 0.0398 (+/- 0.1646) z-53 + 0.04752 (+/- 0.1649) z*-54- 0.09697
(+/- 0.166) 2-55 - 0.06171 (+/- 0.1665) z-56 + 0.1549 (+/- 0.1659) z*-57 - 0.0005126
(+/- 0.1646) z-58 + 0.1959 (+/- 0.1643) z*-59- 0.2872 (+/- 0.1641) z*-60 + 0.09153
(+/- 0.1642) 2°-61 - 0.1434 (+/- 0.1637) 2-62 + 0.1748 (+/- 0.1666) z-63 - 0.01039
(+/- 0.1675) 2°-64 + 0.1124 (+/- 0.1666) z-65 - 0.07475 (+/- 0.1665) z-66 - 0.2139
(+/- 0.1666) 2-67 + 0.2667 (+/- 0.1677) z/-68 - 0.03443 (+/- 0.1687) z*-69+ 0.06675
(+/- 0.1689) z*-70 - 0.1468 (+/- 0.1705) z*-71 + 0.1199 (+/- 0.1724) z-72 - 0.13 (+/-
0.1713) 2773 + 0.2314 (+/- 0.1713) z°-74- 0.254 (+/- 0.172) z-75 + 0.2624 (+/-
0.1724) z°-76 + 0.1755 (+/- 0.1729) z*-77- 0.2209 (+/- 0.1729) z-78 - 0.01287 (+/-
0.1734) 2°-79 + 0.1365 (+/- 0.1736) z-80 - 0.05801 (+/- 0.1726) z*-81 - 0.04897 (+/-
0.1718) 2°-82+ 0.1213 (+/- 0.173) 2*-83 + 0.004298 (+/- 0.1729) z-84 - 0.1343 (+/-
0.1725) z°-85 - 0.1819 (+/- 0.1738) z-86 + 0.1157 (+/- 0.1754) z*-87- 0.01472 (+/-
0.1762) 2°-88 - 0.01198 (+/- 0.176) -89 - 0.1736 (+/- 0.1763) z-90 + 0.1891 (+/-
0.177) 2-91 - 0.03096 (+/- 0.1746) z*-92- 0.02632 (+/- 0.1723) z*-93 - 0.09051 (+/-
0.1722) 2°-94 - 0.2855 (+/- 0.1717) 2-95 + 0.4674 (+/- 0.1724) z-96 - 0.2016 (+/-
0.1739) 22-97+ 0.1159 (+/- 0.1728) z*-98 + 0.05813 (+/- 0.1732) *-99 - 0.09671 (+/-
0.1721) z*-100 - 0.1318 (+/- 0.1712) z*-101 + 0.08813 (+/- 0.1713) z*-102+ 0.07074
(+/- 0.1714) z-103 - 0.1128 (+/- 0.1706) z*-104 - 0.008125 (+/- 0.1708) z/-105 +
0.1525 (+/- 0.1707) *-106 + 0.06222 (+/- 0.1703) z*-107- 0.1862 (+/- 0.1695) z*-108
+0.1267 (+/- 0.1687) z-109 - 0.1837 (+/- 0.167) z*-110 + 0.1659 (+/- 0.1666) z*-111
- 0.1243 (+/- 0.165) z-112+ 0.05403 (+/- 0.1649) z-113 - 0.0943 (+/- 0.165) z*-114
+0.02295 (+/- 0.1648) z°-115 + 0.01767 (+/- 0.164) z*-116 + 0.1305 (+/- 0.1638) z-
117- 0.0823 (+/- 0.1629) z*-118 + 0.1616 (+/- 0.1626) z*-119 - 0.1325 (+/- 0.1629)
2°-120 +0.117 (+/- 0.1624) z*-121 + 0.05844 (+/- 0.164) z°-122 - 0.2904 (+/- 0.1646)
27123 + 0.2885 (+/- 0.1656) 2°-124 - 0.2 (+/- 0.1649) z*-125 + 0.03018 (+/- 0.1629)
772126 + 0.1769 (+/- 0.1629) z*-127- 0.18 (+/- 0.1631) z-128 + 0.04737 (+/- 0.1632)
7°-129 + 0.05328 (+/- 0.163) z*-130 + 0.0441 (+/- 0.1618) z*-131 - 0.009684 (+/-
0.1618) z*-132- 0.1164 (+/- 0.1616) z*-133 + 0.03639 (+/- 0.162) z°-134 + 0.06385
(+/- 0.1623) 2-135 - 0.1148 (+/- 0.1624) z*-136 +0.1156 (+/- 0.1591) z*-137- 0.2433
(+/- 0.157) z-138 + 0.1394 (+/- 0.1576) z°-139 + 0.1079 (+/- 0.1571) z*-140 -
0.02877 (+/- 0.1566) z-141 - 0.1442 (+/- 0.1564) z°-142 + 0.2646 (+/- 0.1563) z-
143 - 0.204 (+/- 0.1569) 2144 + 0.001524 (+/- 0.1544) z-145 - 0.09462 (+/- 0.1525)
77146 + 0.04953 (+/- 0.1526) z°-147+ 0.03037 (+/- 0.1525) z°-148 + 0.03178 (+/-
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0.1518) z°-149 - 0.0001087 (+/- 0.1507) z*-150 - 0.1518 (+/- 0.151) z*-151 +0.01137
(+/- 0.1521) z°-152+ 0.09303 (+/- 0.154) z°-153 + 0.01996 (+/- 0.1544) z°-154 +
0.04685 (+/- 0.1533) z-155 - 0.03135 (+/- 0.1525) z*-156 + 0.1198 (+/- 0.1525) z-
157- 0.1325 (+/- 0.1526) z*-158 + 0.1597 (+/- 0.1525) z°-159 - 0.1115 (+/- 0.1523)
7°-160 - 0.09793 (+/- 0.1535) z*-161 + 0.1991 (+/- 0.1551) z-162 + 0.1025 (+/-
0.1548) z*-163 - 0.1836 (+/- 0.1536) z*-164 - 0.03698 (+/- 0.1534) z-165 + 0.1415
(+/- 0.153) 2-166 - 0.1413 (+/- 0.1528) z*-167+ 0.1538 (+/- 0.1528) z"-168 - 0.04249
(+/- 0.1529) 2°-169 - 0.2149 (+/- 0.153) z*-170 + 0.1287 (+/- 0.154) z-171 +0.1538
(+/-0.1537) 2°-172- 0.07749 (+/- 0.1534) z*-173 - 0.05762 (+/- 0.1533) z-174 - 0.126
(+/- 0.1534) z-175 + 0.1918 (+/- 0.1535) z-176 + 0.05168 (+/- 0.1537) z-177-
0.2858 (+/- 0.1538) z-178 + 0.154 (+/- 0.1539) z-179 - 0.14 (+/- 0.1541) z*-180 +
0.09015 (+/- 0.1538) z*-181 + 0.06124 (+/- 0.1539) z*-182+ 0.06998 (+/- 0.1545) z-
183-0.1191 (+/- 0.1545) z-184 + 0.1988 (+/- 0.1526) z*-185 + 0.008668 (+/- 0.1522)
2-186 - 0.0605 (+/- 0.1525) z*-187- 0.09077 (+/- 0.1525) z*-188 + 0.0107 (+/-
0.1515) z-189 + 0.03615 (+/- 0.1513) z*-190 + 0.06846 (+/- 0.1506) z-191 - 0.1449
(+/-0.1512) 2°-192 - 0.1208 (+/- 0.1516) 2-193 + 0.3545 (+/- 0.1514) z°-194 - 0.2482
(+/- 0.1522) z°-195 - 0.04887 (+/- 0.1531) z*-196 + 0.1272 (+/- 0.1517) 2197 -
0.1379 (+/- 0.1511) z-198 - 0.02205 (+/- 0.1512) z*-199 + 0.03833 (+/- 0.1503) z-
200 - 0.01394 (+/- 0.1499) z*-201 + 0.04609 (+/- 0.1499) z°-202 - 0.1283 (+/- 0.1484)
77203 + 0.1767 (+/- 0.148) z°-204 - 0.2152 (+/- 0.1471) z*-205 + 0.03965 (+/-
0.1465) 2-206 + 0.1563 (+/- 0.1464) z°-207 - 0.01684 (+/- 0.1466) z*-208 + 0.0477
(+/- 0.1467) z°-209 - 0.07038 (+/- 0.1468) z°-210 + 0.1724 (+/- 0.1456) z°-211 -
0.1405 (+/- 0.1455) z°-212- 0.1103 (+/- 0.1458) z-213 + 0.164 (+/- 0.146) z°-214 -
0.08254 (+/- 0.1485) z°-215 + 0.1722 (+/- 0.1492) z*-216 - 0.06963 (+/- 0.1527) z-
217- 0.1836 (+/- 0.1536) z°-218 + 0.2196 (+/- 0.1546) z°-219 - 0.1279 (+/- 0.1552)
77220 - 0.06531 (+/- 0.1563) z°-221 + 0.2008 (+/- 0.1561) z°-222- 0.2863 (+/-
0.1564) z°-223 + 0.2483 (+/- 0.157) z-224 - 0.1483 (+/- 0.1565) z-225 - 0.12 (+/-
0.1554) 2°-226 + 0.05377 (+/- 0.1549) z°-227- 0.006782 (+/- 0.1546) z*-228 + 0.2091
(+/- 0.1548) 27229 - 0.06678 (+/- 0.1146) z°-230

Name: AR(x)2302301
Sample time: 0.01 seconds
Parameterization:

Polynomial orders: na=230 nb=230 nk=1
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Number of free coefficients: 460

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1-0.9662 (+/- 0.481) z*-1 - 0.3385 (+/- 0.6708) z-2 - 0.5269 (+/- 0.5573) z-
3+ 0.7024 (+/- 0.4521) 24 + 0.6502 (+/- 0.594) z°-5 - 0.218 (+/- 0.4944) 7-6-
0.3012 (+/- 0.4756) z-7 - 0.1008 (+/- 0.4333) z-8 + 0.2651 (+/- 0.4095) z*-9- 0.1169
(+/- 0.3939) 2°-10 - 0.1154 (+/- 0.3717) z*-11 + 0.003562 (+/- 0.3406) z-12 + 0.1245
(+/- 0.3352) z-13 + 0.03643 (+/- 0.3305) z*-14- 0.233 (+/- 0.3163) z*-15 + 0.06997
(+/- 0.3217) z-16 + 0.2571 (+/- 0.3251) z-17 - 0.03536 (+/- 0.3225) z*-18 - 0.2229
(+/- 0.3009) z*-19- 0.0822 (+/- 0.3196) z°-20 + 0.3073 (+/- 0.2952) z*-21 - 0.2629
(+/- 0.316) z°-22 + 0.234 (+/- 0.3009) z°-23 - 0.1529 (+/- 0.318) z-24 +0.1492 (+/-
0.3051) z°-25 - 0.03311 (+/- 0.2875) z/-26 - 0.2054 (+/- 0.27) z°-27 + 0.2763 (+/-
0.2508) z°-28 - 0.2191 (+/- 0.2986) z°-29+ 0.3154 (+/- 0.263) z-30 - 0.2555 (+/-
0.1999) z°-31 +0.1018 (+/ - 0.2222) z*-32 - 0.0638 (+/- 0.2034) z-33 + 0.0622 (+/-
0.1775) z-34 + 0.005733 (+/- 0.1772) z°-35 - 0.08499 (+/- 0.1749) z*-36 + 0.04623
(+/- 0.178) z°-37 - 0.1425 (+/- 0.1766) z*-38 + 0.1179 (+/- 0.1936) z*-39- 0.06184
(+/- 0.1986) *-40 + 0.2407 (+/- 0.1781) z-41 - 0.2867 (+/- 0.1922) z-42 + 0.04981
(+/- 0.2458) 7-43 +0.03258 (+/- 0.221) z-44+ 0.01149 (+/- 0.2044) 2*-45 + 0.05592
(+/- 0.1827) 2-46 + 0.1587 (+/- 0.1898) z*-47 - 0.1059 (+/- 0.2075) z-48 +0.009235
(+/- 0.2212) 2°-49 - 0.5824 (+/- 0.1964) z*-50 + 0.4104 (+/- 0.2988) z*-51 + 0.06515
(+/- 0.3652) 2-52 + 0.2195 (+/- 0.326) z°-53 - 0.2182 (+/- 0.2877) z°-54 - 0.1808 (+/-
0.3058) z/-55 + 0.1591 (+/- 0.2796) z-56 + 0.03425 (+/- 0.2738) z°-57 + 0.06408
(+/- 0.2522) 2°-58 - 0.2072 (+/- 0.2385) z°-59+ 0.1637 (+/- 0.2298) z-60 - 0.0504
(+/- 0.2205) z°-61 + 0.05084 (+/- 0.2062) z*-62 - 0.1221 (+/- 0.2023) z*-63 +0.1161
(+/- 0.1851) z-64+ 0.03449 (+/- 0.1914) z*-65 - 0.2194 (+/- 0.187) 2*-66 - 0.03989
(+/- 0.2265) z-67 + 0.2087 (+/- 0.1997) z*-68 + 0.1369 (+/- 0.2276) z*-69 - 0.1013
(+/- 0.1863) 2°-70 - 0.1223 (+/- 0.2075) z-71 + 0.07843 (+/- 0.1828) z-72 + 0.07997
(+/- 0.182) z-73 - 0.04311 (+/- 0.176) z°-74- 0.2396 (+/- 0.1815) z°-75 - 0.07656 (+/-
0.1691) 2*-76 + 0.2997 (+/- 0.1514) z*-77 + 0.01749 (+/- 0.1716) z°-78 + 0.1278 (+/-
0.1586) z*-79- 0.2157 (+/- 0.1141) z-80
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B(z) = -0.2027 (+/- 0.09384) z°-1 + 0.227 (+/- 0.155) z°-2 - 0.09927 (+/- 0.1944) -
3+0.2193 (+/- 0.1801) z-4 - 0.2511 (+/- 0.1896) z*-5 + 0.1023 (+/- 0.2235) 26 +
0.1815 (+/- 0.2083) z-7 - 0.1413 (+/- 0.2101) z*-8 + 0.1005 (+/- 0.2113) z*-9 - 0.2914
(+/- 0.1943) z7-10 + 0.3181 (+/- 0.2012) z*-11 - 0.09399 (+/- 0.2427) z-12 +
0.007658 (+/- 0.2199) z*-13 - 0.01366 (+/- 0.2058) z*-14- 0.04768 (+/- 0.195) z-15
+0.0521 (+/- 0.1884) z-16 - 0.2756 (+/- 0.178) z*-17 + 0.1764 (+/- 0.211) z-18 +
0.2241 (+/- 0.2301) z*-19 - 0.2805 (+/- 0.2392) z*-20 + 0.1552 (+/- 0.2964) z*-21 -
0.3662 (+/- 0.2621) z°-22 + 0.4322 (+/- 0.2432) z*-23 - 0.0859 (+/- 0.2948) z-24-
0.05741 (+/- 0.2768) z-25 - 0.1074 (+/- 0.2634) z*-26 + 0.03333 (+/- 0.2439) z*-27
+0.1963 (+/- 0.2447) z°-28 - 0.1031 (+/- 0.2318) z-29+ 0.169 (+/- 0.2334) z°-30 -
0.2625 (+/- 0.2348) z-31 + 0.1725 (+/- 0.2486) z*-32 - 0.0701 (+/- 0.2278) z-33 +
0.0502 (+/- 0.215) z°-34 + 0.1284 (+/- 0.2099) z°-35 - 0.354 (+/- 0.2139) z-36 +
0.255 (+/- 0.2646) z°-37 - 0.3176 (+/- 0.2774) z°-38 + 0.482 (+/- 0.2836) z-39-
0.4081 (+/- 0.3401) z-40 - 0.08861 (+/- 0.3659) z-41 + 0.1078 (+/- 0.3173) z-42 +
0.02855 (+/- 0.2994) z*-43 + 0.1208 (+/- 0.2801) z/-44 - 0.2852 (+/- 0.2693) z-45 +
0.185 (+/- 0.2812) z-46 + 0.1782 (+/- 0.2879) 2°-47 + 0.002576 (+/- 0.2721) z-48 -
0.1456 (+/- 0.2694) z-49- 0.2668 (+/- 0.2781) z-50 + 0.4885 (+/- 0.2271) z*-51 -
0.1378 (+/- 0.3256) z°-52 + 0.1776 (+/- 0.2887) z°-53 - 0.3147 (+/- 0.2548) z-54+
0.1257 (+/- 0.2897) z°-55 - 0.07303 (+/- 0.2762) *-56 - 0.09073 (+/- 0.2716) z*-57 +
0.07844 (+/- 0.253) z°-58 + 0.044 (+/- 0.2521) z-59 + 0.2028 (+/- 0.2337) 2°-60 -
0.3261 (+/- 0.2368) z°-61 + 0.1195 (+/- 0.2816) z*-62 + 0.01614 (+/- 0.2665) z*-63 +
0.09318 (+/- 0.245) z°-64+ 0.1194 (+/- 0.2358) z-65 - 0.2099 (+/- 0.2225) z*-66 +
0.09753 (+/- 0.2229) z-67 - 0.1049 (+/- 0.2171) z-68 + 0.1122 (+/- 0.2171) z*-69+
0.01999 (+/- 0.217) z*-70 - 0.1011 (+/- 0.2064) z*-71 - 0.03595 (+/- 0.2038) z"-72 -
0.1203 (+/- 0.2001) z’-73 + 0.2573 (+/- 0.2024) z°-740.187 (+/- 0.2311) z°-75 +
0.05498 (+/- 0.2335) z-76 - 0.04752 (+/- 0.2092) z*-77 - 0.0118 (+/- 0.2002) z*-78 +
0.1243 (+/- 0.1925) z-79- 0.05965 (+/- 0.129) z*-80

C(z) =1 +0.02534 (+/- 0.4828) z*-1 - 0.02894 (+/- 0.3824) z°-2 - 0.5575 (+/- 0.3386)
773 - 0.04064 (+/- 0.3459) z-4 + 0.3037 (+/- 0.3207) z-5- 0.05135 (+/- 0.3065) z-
6 - 0.2494 (+/- 0.2688) z-7 - 0.2813 (+/- 0.2973) z°-8 + 0.0532 (+/- 0.2625) z°-9 -
0.05013 (+/- 0.2609) z*-10 - 0.1696 (+/- 0.2223) z*-11 - 0.03306 (+/- 0.2298) z-12 -
0.0007118 (+/- 0.2248) z*-13 + 0.08192 (+/- 0.2133) z*-14 - 0.1628 (+/- 0.208) z-
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15- 0.06364 (+/- 0.222) z-16 + 0.1124 (+/- 0.2069) z*-17 + 0.07136 (+/- 0.1986) z"-
18 - 0.05529 (+/- 0.199) z*-19 + 0.01757 (+/- 0.2015) z*-20 + 0.2751 (+/- 0.1777) z-
21 - 0.09629 (+/- 0.2134) z°-22 + 0.086 (+/- 0.2065) z°-23 - 0.02233 (+/- 0.1916) z-
24+ 0.06776 (+/- 0.1959) z°-25+ 0.1555 (+/- 0.1835) z-26 - 0.1294 (+/- 0.1568) z-
27 + 0.1152 (+/- 0.1638) z°-28 - 0.1376 (+/- 0.1754) z°-29 + 0.1253 (+/- 0.1438) z-
30- 0.1064 (+/- 0.1301) z-31 + 0.01241 (+/- 0.1369) z°-32 + 0.06417 (+/- 0.1317) -
33-0.01407 (+/- 0.1288) 2°-34 + 0.0164 (+/- 0.1276) z*-35+ 0.02461 (+/- 0.1226) -
36 + 0.02529 (+/- 0.13) z°-37 - 0.03143 (+/- 0.1187) 2°-38 - 0.0202 (+/- 0.1242) z-
39 - 0.03304 (+/- 0.111) z*-40+ 0.09758 (+/- 0.108) z-41 - 0.2173 (+/- 0.1139) z-42
- 0.06684 (+/- 0.1639) z*-43 - 0.1343 (+/- 0.1475) z°-44 - 0.03332 (+/- 0.1313) z-45-
0.07276 (+/- 0.1262) z-46 + 0.1385 (+/- 0.1278) z/-47 + 0.1047 (+/- 0.1455) z-48 +
0.1179 (+/- 0.1415) z-49 - 0.4441 (+/- 0.1341) z-50+ 0.005879 (+/- 0.268) z"-51 -
0.0436 (+/- 0.2285) z-52 + 0.3068 (+/- 0.2073) z-53 + 0.09191 (+/- 0.2215) z/-54 -
0.1939 (+/- 0.215) z°-55+ 0.01184 (+/- 0.2215) z-56 + 0.08418 (+/- 0.1946) z-57 +
0.1066 (+/- 0.2038) z*-58 - 0.0776 (+/- 0.1771) z*-59 + 0.1068 (+/- 0.1783) z*-60+
0.0001834 (+/- 0.1796) z°-61 + 0.09399 (+/- 0.1729) z-62 - 0.01916 (+/- 0.1567) -
63 +0.06065 (+/- 0.1551) 2°-64 + 0.05472 (+/- 0.1544) 2°-65- 0.1383 (+/- 0.1546) -
66 - 0.05926 (+/- 0.172) z*-67 + 0.001374 (+/- 0.149) z°-68 + 0.06235 (+/- 0.1461)
2769 - 0.1764 (+/- 0.1403) 2°-70- 0.07458 (+/- 0.1689) z*-71 + 0.1172 (+/- 0.155) z*-
72 + 0.128 (+/- 0.174) z°-73 + 0.02007 (+/- 0.1442) z°-74 - 0.1624 (+/- 0.1498) z-
75-0.04846 (+/- 0.1447) 2°-76 + 0.1953 (+/- 0.1262) z-77 + 0.09017 (+/- 0.1454) -
78 +0.04417 (+/- 0.1281) z-79 - 0.05821 (+/- 0.1065) z-80

Name: amx8080801

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=80 nb=80 nc=80 nk=I
Number of free coefficients: 240
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 2.343 (+/- 0.03705) z*-1 + 1.091 (+/- 0.09444) z°-2 + 0.8473 (+/- 0.1027)
773 - 0.2073 (+/- 0.1072) z-4 - 0.4583 (+/- 0.1074) z*-5- 0.09748 (+/- 0.1087) z*-6
+0.03817 (+/- 0.109) z-7 + 0.1514 (+/- 0.109) z*-8 - 0.003796 (+/- 0.1091) z*-9 +
0.1784 (+/- 0.1093) z-10- 0.2932 (+/- 0.1097) z*-11 + 0.1248 (+/- 0.1102) z*-12 -
0.008625 (+/- 0.1102) z*-13 - 0.1045 (+/- 0.1097) z*-14 + 0.1471 (+/- 0.1097) z-15-
0.05671 (+/- 0.1096) z*-16 + 0.07004 (+/- 0.1097) z*-17 - 0.09594 (+/- 0.1096) z-18
+0.03133 (+/- 0.1096) z*-19 + 0.01387 (+/- 0.1096) z*-20 - 0.1053 (+/- 0.1097) z-
21+ 0.1713 (+/- 0.1097) 222 - 0.07617 (+/- 0.1097) z*-23 + 0.003587 (+/- 0.1096)
7724 -0.06608 (+/- 0.1094) z°-25+ 0.108 (+/- 0.1095) z*-26 + 0.0007713 (+/- 0.1096)
7727 - 0.05671 (+/- 0.1099) z-28 - 0.1541 (+/- 0.1103) z*-29 + 0.2866 (+/- 0.1104)
7°-30- 0.05345 (+/- 0.1104) z*-31 - 0.08603 (+/- 0.1102) z*-32 - 0.004144 (+/- 0.1103)
7°-33 - 0.0763 (+/- 0.1103) z°-34 + 0.1398 (+/- 0.1101) z*-35+ 0.003671 (+/- 0.1101)
2°-36 - 0.01737 (+/- 0.1101) z*-37 - 0.02684 (+/- 0.1101) z-38 - 0.08165 (+/- 0.1101)
7°-39 + 0.1233 (+/- 0.1101) 2°-40 + 0.01718 (+/- 0.1102) z*-41 - 0.2001 (+/- 0.1101)
242 + 0.2081 (+/- 0.1096) z*-43 + 0.004712 (+/- 0.1096) z*-44 - 0.07831 (+/-
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0.1093) 2°-45- 0.1317 (+/- 0.1092) z°-46 + 0.2092 (+/- 0.1089) z°-47 - 0.04555 (+/-
0.1085) z°-48 - 0.01756 (+/- 0.1085) z*-49 + 0.009053 (+/- 0.1085) z*-50- 0.03551
(+/- 0.1084) z*-51 - 0.005377 (+/- 0.1083) z-52 - 0.05318 (+/- 0.1085) z°-53 +
0.07237 (+/- 0.1086) z-54 + 0.1353 (+/- 0.1086) z*-55- 0.1574 (+/- 0.1088) z°-56 +
0.001809 (+/- 0.1089) z*-57 - 0.04929 (+/- 0.1091) z*-58 + 0.1814 (+/- 0.1092) z-59
- 0.1673 (+/- 0.1091) z*-60+ 0.04083 (+/- 0.1089) z*-61 + 0.01508 (+/- 0.109) z-62
-0.0183 (+/- 0.1089) z*-63 + 0.02013 (+/- 0.1088) z-64 + 0.0363 (+/- 0.1086) z-65
- 0.04277 (+/- 0.1086) z-66 - 0.02686 (+/- 0.1083) z*-67 + 0.02779 (+/- 0.1082) z-
68 - 0.002645 (+/- 0.1082) z-69 - 0.02043 (+/- 0.1082) z*-70 + 0.1383 (+/- 0.1081)
771 - 0.1534 (+/- 0.108) 2°-72 - 0.0732 (+/- 0.1081) z*-73 + 0.1077 (+/- 0.1083) z-
74 + 0.0951 (+/- 0.1082) z*-75 - 0.03002 (+/- 0.108) z*-76 - 0.1993 (+/- 0.1082) z-
77 + 0.1321 (+/- 0.1084) z-78 + 0.05237 (+/- 0.1087) z°-79 - 0.05215 (+/- 0.1085)
77-80+ 0.01206 (+/- 0.1084) z*-81 + 0.01741 (+/- 0.1084) z*-82 - 0.02141 (+/- 0.1083)
2°-83 - 0.02261 (+/- 0.1084) z-84 - 0.09508 (+/- 0.1083) z-85+ 0.1297 (+/- 0.1064)
2°-86 + 0.06293 (+/- 0.1064) z*-87 - 0.06358 (+/- 0.1018) z-88 - 0.04643 (+/-
0.09391) z°-89 + 0.02718 (+/- 0.03699) z*-90

B(z) = -0.1044 (+/- 0.04866) z"-1 + 0.1848 (+/- 0.1023) z*-2 - 0.02629 (+/- 0.1025)
773 - 0.06253 (+/- 0.109) z*-4 - 0.05169 (+/- 0.1096) z-5+ 0.00925 (+/- 0.1096) z"-
6 + 0.06605 (+/- 0.1107) -7 + 0.1471 (+/- 0.1104) z-8 - 0.1835 (+/- 0.1105) z-9 -
0.09455 (+/- 0.1108) z°-10 + 0.06281 (+/- 0.1109) z*-11 + 0.04281 (+/- 0.1109) z-
12+ 0.111 (+/- 0.1106) z*-13 - 0.07946 (+/- 0.1108) z-14 - 0.114 (+/- 0.1107) z*-15
+0.09675 (+/- 0.1102) z-16 - 0.01505 (+/- 0.1101) z-17 + 0.07931 (+/- 0.11) z*-18
- 0.06621 (+/- 0.11) z*-19 - 0.04718 (+/- 0.1102) z*-20 + 0.05684 (+/- 0.1102) z-21
-0.08316 (+/- 0.1103) z°-22 + 0.1303 (+/- 0.1101) z°-23 - 0.08367 (+/- 0.1098) z*-24
- 0.06217 (+/- 0.1096) z°-25+ 0.2203 (+/- 0.1095) z*-26 - 0.1904 (+/- 0.1096) z-27
+0.1077 (+/- 0.1097) z°-28 - 0.08458 (+/- 0.1096) z*-29 + 0.03835 (+/- 0.1094) z"-
30 - 0.0406 (+/- 0.1096) z*-31 - 0.04726 (+/- 0.1096) z*-32 + 0.1313 (+/- 0.1094) z-
33 +0.0005157 (+/- 0.1095) z-34 - 0.01892 (+/- 0.1097) z*-35 - 0.04317 (+/- 0.1095)
2°-36 - 0.09736 (+/- 0.1094) z-37 + 0.133 (+/- 0.1092) z-38 - 0.02325 (+/- 0.1094)
7°-39 + 0.065 (+/- 0.1095) z*-40- 0.1239 (+/- 0.1096) z*-41 + 0.009554 (+/- 0.1098)
7742 +0.2456 (+/- 0.1103) 2743 - 0.3717 (+/- 0.1105) z°-44 + 0.1837 (+/- 0.111) z-
45-0.02859 (+/- 0.1111) z-46 + 0.04188 (+/- 0.1112) z°-47 - 0.01955 (+/- 0.1114)
7748 + 0.02532 (+/- 0.111) z°-49 - 0.05727 (+/- 0.1104) z-50 + 0.007129 (+/-
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0.1102) z°-51 + 0.08623 (+/- 0.1103) z*-52 - 0.0922 (+/- 0.1103) z-53 - 0.03148 (+/-
0.1104) z°-54 + 0.09639 (+/- 0.1103) z*-55- 0.1125 (+/- 0.1103) z°-56 + 0.1332 (+/-
0.1101) z°-57 - 0.01996 (+/- 0.1096) z-58 - 0.03996 (+/- 0.1099) z*-59 - 0.006784
(+/- 0.1099) z*-60- 0.02993 (+/- 0.1099) z*-61 + 0.08339 (+/- 0.11) z-62 - 0.007789
(+/- 0.1099) z-63 - 0.1337 (+/- 0.1101) z*-64 + 0.01421 (+/- 0.1095) z*-65+ 0.1339
(+/- 0.1099) 2°-66 - 0.02467 (+/- 0.11) z*-67 + 0.1308 (+/- 0.11) z*-68 - 0.2852 (+/-
0.11) 2°-69 + 0.1051 (+/- 0.1104) z*-70+ 0.09504 (+/- 0.1101) z*-71 - 0.1909 (+/-
0.11) z-72 + 0.1609 (+/- 0.1101) z*-73 - 0.00544 (+/- 0.1101) z°-74 - 0.1194 (+/-
0.11) 275+ 0.0906 (+/- 0.1102) z°-76 + 0.1137 (+/- 0.1104) z°-77 - 0.1203 (+/-
0.1103) z°-78 - 0.1114 (+/- 0.1107) z*-79 + 0.05514 (+/- 0.1107) z°-80+ 0.1179 (+/-
0.1105) z*-81 - 0.06435 (+/- 0.1105) z*-82 + 0.09119 (+/- 0.1105) z*-83 - 0.1163 (+/-
0.1106) z*-84 - 0.06734 (+/- 0.1094) z*-85 + 0.1248 (+/- 0.1094) z*-86 + 0.008552
(+/- 0.1086) z*-87 - 0.1031 (+/- 0.1027) z-88 + 0.09762 (+/- 0.1021) z-89 - 0.03523
(+/- 0.04853) 2°-90

Name: AR(x)90901

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=90 nb=90 nk=I

Number of free coefficients: 180

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@Z) =1 -3.178 (+/- 0.3851) z-1 + 1.847 (+/- 1.416) z°-2 + 3.48 (+/- 1.328) z/-3 -
3.305 (+/- 1.121) 24 - 2.478 (+/- 2.335) Z°-5 + 3.643 (+/- 0.2873) z/-6- 1.118 (+/-
1.942) 7°-7 - 0.09568 (+/- 1.71) z*-8 + 1.225 (+/- 0.5343) z°-9- 2.008 (+/- 0.8729) z-
10 + 1.856 (+/- 1.599) z*-11 + 0.1442 (+/- 1.484) z-12- 3.237 (+/- 0.3913) z/-13 +
1.086 (+/- 1.685) z°-14 + 3.657 (+/- 1.579) z/-15- 2.162 (+/- 0.9362) z*-16 - 1.264
(+/- 1.792) 2717 + 0.4574 (+/- 0.4634) z-18 + 0.8448 (+/- 0.4162) z/-19 - 0.3943
(+/- 0.1727) z-20

B(z) = -0.08884 (+/- 0.03911) z*-1 + 0.2407 (+/- 0.1217) z*-2 - 0.08685 (+/- 0.1646)
773 - 0.2504 (+/- 0.2025) 24 + 0.1787 (+/- 0.2284) z*-5+ 0.0484 (+/- 0.2557) z°-6
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- 0.1128 (+/- 0.2071) z°-7 + 0.3206 (+/- 0.2051) z-8 - 0.2866 (+/- 0.2483) 79 -
0.2795 (+/- 0.2035) z*-10 + 0.4967 (+/ - 0.1884) z*-11 - 0.07376 (+/- 0.3405) z-12 -
0.2178 (+/- 0.2145) z°-13+ 0.1356 (+/- 0.2449) z-14 - 0.0477 (+/- 0.2678) z*-15 +
0.03225 (+/- 0.241) Z-16 + 0.0583 (+/- 0.1952) z*-17 - 0.153 (+/- 0.1809) z-18+
0.1168 (+/- 0.1505) z-19 - 0.0309 (+/- 0.04512) z-20

C(z) = 1 - 0.8573 (+/- 0.385) z°-1 - 1.204 (+/- 0.5282) z-2 + 0.7562 (+/- 0.3172) -
3+ 0.6442 (+/- 0.6265) z°-4 - 0.4817 (+/- 0.1087) z-5 + 0.6617 (+/- 0.3263) z°-6 -
0.1597 (+/- 0.5219) z°-7 - 0.441 (+/- 0.2863) z-8 + 0.187 (+/- 0.2386) z°-9- 1.025
(+/- 0.3112) z-10 + 0.3443 (+/- 0.5303) z*-11 + 1.394 (+/- 0.3389) z*-12 - 0.2214
(+/- 0.5596) z°-13 - 0.9513 (+/- 0.5171) z*-14 + 0.3883 (+/- 0.2195) z*-15 - 0.06422
(+/- 0.416) z*-16 - 0.1188 (+/- 0.2759) z*-17- 0.0533 (+/- 0.08308) z-18 + 0.1505
(+/- 0.1424) 2°-19 + 0.05452 (+/- 0.04458) z*-20

Name: amx2020201

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=20 nb=20 nc=20 nk=I

Number of free coefficients: 60

4
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 1.042 (+/- 0.03484) z-1 - 0.3706 (+/- 0.05033) z-2 + 0.1054 (+/- 0.05179)
773 + 0.1999 (+/- 0.05193) z°-4 + 0.2133 (+/- 0.05224) z-5+ 0.1435 (+/- 0.05268)
776 + 0.0437 (+/- 0.05288) z*-7 - 0.01853 (+/- 0.05274) z-8 - 0.2263 (+/- 0.05281)
27-9 - 0.09365 (+/- 0.05344) z*-10- 0.1478 (+/- 0.0534) z*-11 + 0.1264 (+/- 0.05357)
2-12 + 0.06529 (+/- 0.05365) z*-13 + 0.1015 (+/- 0.05357) z°-14 + 0.03295 (+/-
0.05373) z°-15+ 0.02761 (+/- 0.05356) z*-16 - 0.04381 (+/- 0.05363) z°-17 +
0.007156 (+/- 0.05358) z-18 - 0.1643 (+/- 0.05354) z*-19 - 0.04997 (+/- 0.05367) -
20+ 0.02418 (+/- 0.05353) z°-21 - 0.001717 (+/- 0.05353) z°-22 + 0.1124 (+/-
0.05353) 2°-23 + 0.03564 (+/- 0.05365) z-24 + 0.0353 (+/- 0.05361) z°-25 + 0.05776
(+/- 0.05359) z-26 - 0.07933 (+/- 0.0536) z*-27 - 0.1047 (+/- 0.05361) z*-28 -
0.07046 (+/- 0.05371) 2°-29 + 0.1335 (+/- 0.0537) z*-30+ 0.03542 (+/- 0.05369) z-
31 -0.01435 (+/- 0.05375) 2°-32 - 0.0408 (+/- 0.05361) z*-33 + 0.02154 (+/- 0.05353)
7°-34 + 0.01933 (+/- 0.05367) z*-35- 0.03217 (+/- 0.05371) z*-36 + 0.04429 (+/-
0.05367) 2*-37 +0.03053 (+/- 0.05359) z-38 +0.00437 (+/- 0.05352) -39 - 0.07459
(+/- 0.05347) 2°-40 - 0.1009 (+/- 0.05353) z*-41 - 0.0002112 (+/- 0.05328) z*-42 +
0.04497 (+/- 0.05325) z°-43 + 0.05147 (+/- 0.05316) z°-44 + 0.06199 (+/- 0.05318)
7745+ 0.04867 (+/- 0.05322) z7-46 - 0.0486 (+/- 0.05302) z*-47 - 0.0598 (+/-
0.05297) z-48 + 0.07476 (+/- 0.05295) z-49 - 0.1149 (+/- 0.05282) z*-50- 0.07146
(+/- 0.05293) z°-51 - 0.01937 (+/- 0.05255) z°-52 + 0.09793 (+/- 0.05257) z*-53 +
0.04823 (+/- 0.05261) z*-54 + 0.04912 (+/- 0.05236) z°-55 - 0.05981 (+/- 0.05204)
2°-56 + 0.03538 (+/- 0.05146) z*-57 - 0.1096 (+/- 0.05145) z°-58 + 0.01528 (+/-
0.05014) z°-59 + 0.0111 (+/- 0.03472) z*-60

B(z) = 0.03917 (+/- 0.04852) z*-1 + 0.02426 (+/- 0.05265) z-2 - 0.05515 (+/- 0.0542)
7°-3 +0.04719 (+/- 0.05556) z°-4 - 0.08566 (+/- 0.05591) z-5+ 0.03255 (+/- 0.05587)
776 +0.05368 (+/- 0.05589) z*-7 - 0.00769 (+/- 0.05602) z-8 - 0.04163 (+/- 0.05593)
79 - 0.02192 (+/- 0.05601) z*-10- 0.05112 (+/- 0.05619) z*-11 - 0.02828 (+/-
0.05642) z-12 - 0.01571 (+/- 0.0562) z-13 + 0.1069 (+/- 0.05617) z*-14 + 0.05773
(+/- 0.05635) z°-15+ 0.08751 (+/- 0.05623) z/-16 + 0.07286 (+/- 0.05617) z*-17 -
0.1057 (+/- 0.05606) z-18 - 0.04691 (+/- 0.05603) z*-19 +0.01515 (+/- 0.05612) -
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20+ 0.001045 (+/- 0.05594) z*-21 - 0.02087 (+/- 0.05601) z*-22 - 0.07364 (+/-
0.05603) z*-23 + 0.07533 (+/- 0.05604) z-24 - 0.07684 (+/- 0.05606) z*-25- 0.0975
(+/- 0.05607) z*-26 + 0.03516 (+/- 0.05615) z*-27 - 0.05239 (+/- 0.05611) z*-28 +
0.009876 (+/- 0.05615) z*-29 + 0.06459 (+/- 0.05624) z°-30 + 0.1158 (+/- 0.05643)
231 - 0.01629 (+/- 0.05652) z*-32 + 0.0003166 (+/- 0.05656) z°-33 - 0.005361 (+/-
0.05659) z-34 +0.03674 (+/- 0.05656) z-35 - 0.04861 (+/- 0.0567) z*-36 + 0.006727
(+/- 0.05674) z-37 + 0.03739 (+/- 0.05678) z°-38 - 0.05557 (+/- 0.05678) z*-39 +
0.07304 (+/- 0.05669) z°-40- 0.1271 (+/- 0.05682) z*-41 + 0.02326 (+/- 0.05693) -
42 +0.01171 (+/- 0.05691) z-43 - 0.063 (+/- 0.05688) z*-44 - 0.09607 (+/- 0.05684)
2/-45+ 0.02002 (+/- 0.05689) z*-46 + 0.08825 (+/- 0.05682) z°-47 - 0.05299 (+/-
0.0569) z-48 +0.003726 (+/- 0.05687) z*-49 + 0.1018 (+/- 0.05678) z-50- 0.007052
(+/- 0.0567) z°-51 + 0.05224 (+/- 0.05667) z°-52 - 0.01019 (+/- 0.05655) z°-53 -
0.01857 (+/- 0.05649) z*-54 + 0.07234 (+/- 0.05649) z*-55 - 0.08906 (+/- 0.05658)
2°-56 - 0.01822 (+/- 0.05629) z-57 - 0.04338 (+/- 0.05535) z°-58 - 0.02916 (+/-
0.05349) 2°-59 + 0.08057 (+/- 0.0489) z*-60

Name: AR(x)60601

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=60 nb=60 nk=I

Number of free coefficients: 120

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@) =1 - 1.51 (+/- 0.5069) z-1 - 0.5193 (+/- 0.9516) z-2 + 0.7952 (+/- 0.2851) z-
3+ 0.477 (+/- 0.385) 274 + 0.283 (+/- 0.3025) z-5 + 0.273 (+/- 0.1739) z-6- 0.693
(+/- 0.2137) z-7 - 0.7707 (+/- 0.3985) z-8 + 0.3557 (+/- 0.3452) z°-9- 0.3724 (+/-
0.3337) 2°-10 + 0.6529 (+/- 0.334) z°-11 + 0.8598 (+/- 0.4616) z-12 - 0.2998 (+/-
0.3227) z*-13 - 0.2381 (+/- 0.2629) z°-14- 0.5546 (+/- 0.153) z°-15 - 0.7162 (+/-
0.3365) 2°-16 + 0.6735 (+/- 0.271) z-17 + 0.8806 (+/- 0.3987) z"-18 - 0.3887 (+/-
0.3589) z*-19 - 0.1878 (+/- 0.3072) z-20
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B(z) = 0.00549 (+/- 0.04386) z*-1 + 0.01529 (+/- 0.06005) z-2 - 0.0709 (+/- 0.06176)
773 +0.08845 (+/- 0.07349) z°-4 - 0.06772 (+/- 0.08761) -5+ 0.00819 (+/- 0.08796)
276+ 0.06586 (+/- 0.07402) -7 - 0.01158 (+/- 0.07188) -8 - 0.09852 (+/- 0.06642)
2°-9 + 0.06838 (+/- 0.08368) z*-10 + 0.02613 (+/- 0.09107) z*-11 - 0.08187 (+/-
0.06836) z*-12 +0.05981 (+/- 0.07569) z-13 +0.05232 (+/- 0.08234) z-14 - 0.04976
(+/- 0.06098) z-15+ 0.03852 (+/- 0.06514) z/-16 - 0.004099 (+/- 0.07623) z-17 -
0.1404 (+/- 0.07053) z*-18 + 0.06282 (+/- 0.08775) z*-19 + 0.03307 (+/- 0.06633) -
20

C(z) = 1 - 0.4475 (+/- 0.5077) z-1 - 0.6712 (+/- 0.4191) z*-2 - 0.2211 (+/- 0.2396)
73 - 0.1029 (+/- 0.1716) z-4 + 0.0709 (+/- 0.124) z-5+ 0.4775 (+/- 0.09895) z*-6
+0.1303 (+/- 0.2546) z°-7 - 0.3595 (+/- 0.1002) z-8 + 0.1749 (+/- 0.2267) z°-9 -
0.5751 (+/- 0.1931) z-10 - 0.01483 (+/- 0.3584) z*-11 + 0.5005 (+/- 0.1627) z-12 +
0.2006 (+/- 0.2273) z*-13 + 0.2774 (+/- 0.1142) z-14 - 0.001517 (+/- 0.1524) z/-15-
0.6453 (+/- 0.1107) z*-16 - 0.1238 (+/- 0.2947) z*-17 + 0.4185 (+/- 0.0855) z*-18 -
0.06375 (+/- 0.2346) z-19 - 0.02379 (+/- 0.1031) z°-20

Name: amx2020201

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=20 nb=20 nc=20 nk=I

Number of free coefficients: 60
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A@z) = 1 -2.31 (+/- 0.03684) z*-1 + 1.019 (+/- 0.09279) z*-2 + 0.9382 (+/- 0.1003)
773 - 0.2122 (+/- 0.1061) 24 - 0.5309 (+/- 0.1062) z-5 - 0.1452 (+/- 0.1079) z°-6+
0.1718 (+/- 0.108) z-7 + 0.09021 (+/- 0.1081) z*-8 - 0.01031 (+/- 0.1081) z*-9 +
0.109 (+/- 0.1079) z*-10 + 0.07889 (+/- 0.1078) z-11 - 0.3093 (+/- 0.1078) z*-12 -
0.02644 (+/- 0.1083) z*-13 + 0.2373 (+/- 0.1079) z*-14 + 0.052 (+/- 0.1083) z"-15 -
0.276 (+/- 0.1084) z*-16+ 0.128 (+/- 0.1087) z*-17 + 0.1903 (+/- 0.1087) z*-18 -
0.1973 (+/- 0.1087) z*-19 - 0.0935 (+/- 0.109) z°-20 + 0.1991 (+/- 0.1088) z*-21 -
0.1763 (+/- 0.1088) z-22 + 0.2445 (+/- 0.1089) z*-23 - 0.1634 (+/- 0.1092) z-24 +
0.005178 (+/- 0.1091) z*-25 + 0.02204 (+/- 0.1092) z-26 + 0.02724 (+/- 0.1093) z-
27 - 0.06483 (+/- 0.1089) z°-28 + 0.0482 (+/- 0.1088) z-29 + 0.004992 (+/- 0.1088)
2°-30 - 0.008837 (+/- 0.1085) z-31 + 0.05795 (+/- 0.108) z*-32 - 0.07445 (+/- 0.1079)
7°-33 - 0.1251 (+/- 0.1079) z-34 + 0.2447 (+/- 0.108) z*-35 - 0.02888 (+/- 0.1079)
7736 - 0.05304 (+/- 0.1078) z-37 - 0.08655 (+/- 0.1076) z*-38 +0.05796 (+/- 0.1078)
7°-39 + 0.007743 (+/- 0.1075) z-40 + 0.08968 (+/- 0.1075) z-41 - 0.1102 (+/-
0.1073) 2742 - 0.01297 (+/- 0.1073) z*-43 + 0.2174 (+/- 0.1069) z*-44 - 0.3008 (+/-
0.1073) 245 + 0.03985 (+/- 0.1075) z*-46+ 0.2412 (+/- 0.1074) z*-47 - 0.09424 (+/-
0.1079) z°-48 - 0.1487 (+/- 0.1079) z-49 + 0.119 (+/- 0.108) z-50 + 0.06868 (+/-
0.108) z*-51- 0.149 (+/- 0.108) z*-52 - 0.008981 (+/- 0.108) z-53 + 0.1713 (+/-
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0.1079) z°-54 - 0.1062 (+/- 0.1078) z-55 + 0.04017 (+/- 0.1075) z°-56- 0.0708 (+/-
0.1073) z*-57 + 0.1102 (+/- 0.1075) z-58 - 0.1115 (+/- 0.1074) z*-59 + 0.01354 (+/-
0.1074) z*-60 + 0.06295 (+/- 0.1076) z*-61+ 0.07587 (+/- 0.1075) z°-62 - 0.2621 (+/-
0.1073) 2°-63 + 0.1866 (+/- 0.1076) z-64 + 0.09739 (+/- 0.1076) z°-65 - 0.1941 (+/-
0.1078) 2°-66 - 0.0275 (+/- 0.1081) 267 + 0.1836 (+/- 0.1078) z°-68 + 0.04193 (+/-
0.1077) 269 - 0.2315 (+/- 0.1076) z*-70 + 0.1315 (+/- 0.1083) z*-71- 0.08278 (+/-
0.1083) z*-72 +0.05019 (+/- 0.1076) z*-73 + 0.1037 (+/- 0.1074) z-74 - 0.1065 (+/-
0.1065) z*-75 + 0.01148 (+/- 0.1064) z*-76 - 0.07187 (+/- 0.1055) z*-77 + 0.09601
(+/- 0.1056) z-78 +0.07264 (+/- 0.1053) z*-79 - 0.1329 (+/- 0.1054) z*-80 + 0.07731
(+/- 0.1059) z*-81 - 0.1136 (+/- 0.1058) z*-82 + 0.1032 (+/- 0.106) z-83 - 0.08094
(+/- 0.106) z-84 + 0.1163 (+/- 0.1061) z*-85 + 0.04321 (+/- 0.1045) z*-86 - 0.1616
(+/- 0.1042) z-87 - 0.01287 (+/- 0.09927) z*-88 + 0.11 (+/- 0.09127) z*-89 - 0.03281
(+/- 0.03595) 2°-90

B(z) = -0.04405 (+/- 0.05502) z°-1 + 0.121 (+/- 0.1028) z*-2 + 0.003136 (+/- 0.103)
773 - 0.1353 (+/- 0.1077) 2°-4 + 0.02082 (+/- 0.1093) z-5 + 0.0898 (+/- 0.1094) z"-
6 - 0.07903 (+/- 0.1095) z*-7 - 0.05308 (+/- 0.1108) z*-8 + 0.1335 (+/- 0.1107) z*-9
+0.07063 (+/- 0.1107) z*-10 - 0.09273 (+/- 0.1105) z-11 - 0.03006 (+/- 0.1107) z-
12 + 0.0423 (+/- 0.1102) z*-13 + 0.06835 (+/- 0.1108) z*-14 - 0.1746 (+/- 0.1108) z"-
15-0.139 (+/- 0.1113) z-16 + 0.3704 (+/- 0.1116) z*-17 + 0.1795 (+/- 0.1125) z-18
- 0.3779 (+/- 0.1126) z-19 + 0.008603 (+/- 0.1137) z*-20 + 0.01186 (+/- 0.1139) z-
21 +0.07321 (+/- 0.1137) z°-22 + 0.0774 (+/- 0.1138) z*-23 + 0.05661 (+/- 0.114) z"-
24 -0.01261 (+/- 0.1136) z*-25- 0.08267 (+/- 0.1134) z*-26 - 0.1171 (+/- 0.1134) z"-
27 -0.03326 (+/- 0.1134) z°-28 + 0.3761 (+/- 0.1133) 2°-29 - 0.02134 (+/- 0.1137) z-
30- 0.1763 (+/- 0.1136) z°-31 + 0.08045 (+/- 0.1138) z°-32 - 0.09352 (+/- 0.1136) -
33-0.1338 (+/- 0.1135) z°-34 + 0.342 (+/- 0.1139) z*-35+ 0.1301 (+/- 0.1146) z-36
- 0.1025 (+/- 0.1146) z°-37 - 0.1811 (+/- 0.115) z*-38 - 0.07255 (+/- 0.1151) z*-39 +
0.1331 (+/- 0.1148) z-40+ 0.1881 (+/- 0.1147) z*-41 - 0.03614 (+/- 0.1149) z-42 +
0.04294 (+/- 0.1147) z°-43 - 0.05247 (+/- 0.1147) z-44 - 0.1083 (+/- 0.115) z*-45+
0.1108 (+/- 0.1151) z-46 - 0.03184 (+/- 0.1149) z°-47 + 0.1303 (+/- 0.1151) z-48 +
0.01376 (+/- 0.1152) z-49 + 0.03448 (+/- 0.1149) z-50- 0.0937 (+/- 0.115) z-51 +
0.004095 (+/- 0.1149) z°-52 + 0.1372 (+/- 0.1148) z-53 + 0.0005867 (+/- 0.1145) -
54 + 0.002632 (+/- 0.1142) z°-55- 0.1771 (+/- 0.1139) z*-56 + 0.07113 (+/- 0.1136)
Z-57 + 0.2021 (+/- 0.1137) z-58 + 0.2069 (+/- 0.1139) z°-59 - 0.3282 (+/- 0.1139)
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z"-60- 0.003054 (+/- 0.1145) z*-61 + 0.0297 (+/- 0.1146) z*-62 + 0.04541 (+/- 0.1145)
z"-63 +0.07476 (+/- 0.115) z*-64 + 0.01881 (+/- 0.115) z*-65+ 0.0768 (+/- 0.115) z*-
66 -0.1175 (+/- 0.115) z*-67 + 0.03175 (+/- 0.1149) z*-68 + 0.04751 (+/- 0.1147) z"-
69 - 0.06043 (+/- 0.1148) z*-70- 0.03215 (+/- 0.1147) z-71 + 0.1684 (+/- 0.1145) z"-
72 +0.04327 ( +/- 0.1147) z*-73 - 0.06587 (+/- 0.1145) z*-74 - 0.1349 (+/- 0.1143)
z"-75+ 0.06552 (+/- 0.114) z*-76 - 0.00275 (+/- 0.1139) z*-77 + 0.1692 (+/- 0.1134)
z"-78 - 0.01425 (+/- 0.1136) z*-79 - 0.002123 (+/- 0.1133) z*-80- 0.1906 (+/- 0.1132)
z"-81 + 0.1066 (+/- 0.1134) z"*-82 + 0.005438 (+/- 0.1135) z"-83 - 0.000248 (+/-
0.1119) z*-84 + 0.02222 (+/- 0.1123) z*-85 + 0.09701 (+/- 0.1124) z*-86 - 0.02031
(+/- 0.1108) z*-87 - 0.09828 (+/- 0.1059) z*-88 - 0.0363 (+/- 0.1054) z"-89 + 0.08337
(+/- 0.05653) z*-90

Name: AR(x)90901

Sample time: 0.01 seconds

Parameterization:

Polynomial orders: na=90 nb=90 nk=I

Number of free coefficients: 180

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1 - 2.963 (+/- 0.2947) z-1 + 2.883 (+/- 0.832) z*-2 - 0.3743 (+/- 0.8312) z/-
3- 0.677 (+/- 0.5815) z-4 - 0.5397 (+/- 0.6061) z-5 + 0.7783 (+/- 0.6148) z°-6+
0.5213 (+/- 0.5695) z°-7 - 0.6716 (+/- 0.6013) -8 - 0.5671 (+/- 0.579) z°-9 + 0.4717
(+/- 0.5327) 2710 + 1.693 (+/- 0.4651) z°-11 - 2.627 (+/- 0.7054) z>-12+ 0.4322 (+/-
0.7471) z/-13 + 1.548 (+/- 0.6075) z*-14 - 0.6243 (+/- 0.7292) z°-15 - 0.5798 (+/-
0.6444) 7*-16 - 0.2652 (+/- 0.5917) z*-17+ 0.5931 (+/- 0.6129) z/-18 + 1.437 (+/-
0.5941) z-19 - 2.596 (+/- 0.7823) z-20+ 0.4809 (+/- 0.855) z*-21 + 1.592 (+/-
0.7188) z°-22 - 0.2083 (+/- 0.7428) z*-2 - 1.901 (+/- 0.7041) z°-24 + 1.278 (+/- 0.832)
7725+ 0.1968 (+/- 0.714) 2°-26+ 0.1382 (+/- 0.7081) z-27 - 0.8695 (+/- 0.6865) z-
28 - 0.2706 (+/- 0.6342) z°-29 + 1.852 (+/- 0.6446) z*-30 - 0.9616 (+/- 0.7272) z-31
- 1317 (+/- 0.6133) z°-32 + 1.565 (+/- 0.7005) z°-33 - 0.1248 (+/- 0.6403) z°-34 -
0.07041 (+/- 0.6215) z*-35 - 0.7923 (+/- 0.5825) z-36 + 0.5753 (+/- 0.6206) z-37 +
0.2912 (+/- 0.5864) z°-38 + 0.02941 (+/- 0.5497) z-39- 1.035 (+/- 0.5419) z*-40 +
0.9656 (+/- 0.5282) z-41 - 0.03371 (+/- 0.4234) z°-42 - 0.2955 (+/- 0.4221) z°-43 -
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0.1026 (+/- 0.3952) z°-44+ 0.2969 (+/- 0.3899) z*-45 - 0.1012 (+/- 0.3729) z°-46 +
0.179 (+/- 0.3571) 247 - 0.5651 (+/- 0.3809) z*-48 + 0.3857 (+/- 0.3664) z*-49+
0.568 (+/- 0.2955) z°-50 - 1.086 (+/- 0.3607) z-51 + 0.6909 (+/- 0.3964) z/-52-
0.5114 (+- 0.3516) 2-53 + 0.6476 (+/- 0.3579) z*-54 - 0.2797 (+/- 0.3869) z°-55 +
0.124 (+/- 0.3319) 2°-56 - 0.7492 (+/- 0.3364) z-57+ 1.07 (+/- 0.3897) z°-58 - 0.6184
(+/- 0.3405) 2°-59 + 0.1404 (+/- 0.1133) z-60

B(z) = -0.05977 (+/- 0.05197) z*-1 + 0.1571 (+/- 0.1267) z*-2 - 0.07617 (+/- 0.1517)
773 - 0.09868 (+/- 0.1502) z-4 + 0.1183 (+/- 0.1484) z-5 + 0.0166 (+/- 0.1538) z-
6 - 0.1321 (+/- 0.151) z-7 - 0.01325 (+/- 0.1567) z-8 + 0.1979 (+/- 0.1511) 29 -
0.05363 (+/- 0.1503) z*-10 - 0.07947 (+/- 0.1448) Z*-11 - 0.08284 (+/- 0.1614) z-12
+0.1772 (+/- 0.1781) z-13 + 0.1928 (+/- 0.1811) z-14 - 0.4961 (+/- 0.1904) z-15-
0.02315 (+/- 0.2104) z*-16 + 0.6123 (+/- 0.1977) z*-17 - 0.1338 (+/- 0.2538) z"-18 -
0.5721 (+/- 0.2198) z-19 + 0.2806 (+/- 0.2762) z*-20 + 0.2522 (+/- 0.2498) z°-21 -
0.03617 (+/- 0.25- 0.2089 (+/- 0.2847) z°-26 - 0.6217 (+/- 0.2696) z-27 + 0.4808 (+/-
0.3044) 2°-28 + 0.5374 (+/- 0.2681) z-29 - 0.6508 (+/- 0.3222) z/-30 - 0.2244 (+/-
0.2976) z*-31 + 0.3269 (+/- 0.3004) z-32 + 0.2262 (+/- 0.2952) z*-33 - 0.153 (+/-
0.2916) z°-34 - 0.3821 (+/- 0.2796) z-35+ 0.4582 (+/- 0.2945) z°-36 + 0.2665 (+/-
0.2685) z°-37 - 0.6253 (+/- 0.2824) z/-38 - 0.09803 (+/- 0.2701) z*-39 + 0.5731 (+/-
0.2657) 2°-40 - 0.01977 (+/- 0.2609) z*-41 - 0.4056 (+/- 0.2439) z*-42 + 0.06322 (+/-
0.2503) 243 + 0.167 (+/- 0.2285) z-44 + 0.1303 (+/- 0.2215) z°-45- 0.2795 (+/-
0.2258) z°-46 - 0.2503 (+/- 0.2029) z-47 + 0.7703 (+/- 0.2349) z/-48 - 0.3523 (+/-
0.2414) 749 - 0.2947 (+/- 0.1812) z-50+ 0.1636 (+/- 0.1998) z-51 + 0.272 (+/-
0.1828) z°-52 - 0.1543 (+/- 0.1966) z-53 - 0.1149 (+/- 0.1854) z*-54 + 0.01974 (+/-
0.1864) z/-55- 0.0203 (+/- 0.1815) z*-56 + 0.1905 (+/- 0.1729) z*-57 - 0.3511 (+/-
0.1867) z*-58 + 0.3973 (+/- 0.1542) z/-59 - 0.1739 (+/- 0.06972) z"-60

C(z) = 1-0.62 (+/- 0.2974) z-1 + 0.3767 (+/- 0.2455) z°-2 + 0.1849 (+/- 0.1904) z/-
3+ 0.2461 (+/- 0.194) z°-4 - 0.2358 (+/- 0.2056) z°-5 - 0.1754 (+/- 0.197) z°-6 +
0.009063 (+/- 0.1966) z*-7 + 0.03196 (+/- 0.1806) z-8 - 0.2682 (+/- 0.1414) z°-9 -
0.5138 (+/- 0.1286) z-10 + 0.7083 (+/- 0.2177) z*-11- 0.06013 (+/- 0.2358) z*-12 -
0.1463 (+/- 0.1908) z*-13 + 0.2516 (+/- 0.1867) z-14 + 0.2536 (+/- 0.1748) z/-15 +
0.3933 (+/- 0.1668) z-16- 0.06225 (+/- 0.2182) z*-17 - 0.4668 (+/- 0.2041) z*-18 +
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0.7478 (+/- 0.2578) z*-19 - 0.2342 (+/- 0.2426) z*-20 - 0.5624 (+/- 0.2141) z*-21-
0.1202 (+/- 0.2477) z*-22 + 0.3059 (+/- 0.2384) z*-23 - 0.2878 (+/- 0.2338) z"-24 +
0.04778 (+/- 0.2164) z"-25 - 0.1241 (+/- 0.2159) z*-26+ 0.3485 (+/- 0.1996) z"-27 +
0.2495 (+/- 0.1887) z*-28 - 0.4862 (+/- 0.211) z*-29 + 0.2657 (+/- 0.2149) z*-30 +
0.3096 (+/- 0.187) z*-31 - 0.412 (+/- 0.2003) z*-32 + 0.09158 (+/- 0.1896) z"-33 -
0.1995 (+/- 0.1896) z*-34 + 0.1465 (+/- 0.1934) z*-35 - 0.05124 (+/- 0.1836) z"-36 -
0.1561 (+/- 0.1783) z*-37 - 0.03187 (+/- 0.1714) z*-38 + 0.3106 (+/- 0.1689) z*-39 -
0.1533 (+/- 0.1676) z*-40 + 0.0509 (+/- 0.1375) z*-414+ 0.08217 (+/- 0.1337) z*-42 +
0.04626 (+/- 0.1252) z*-43 - 0.1588 (+/- 0.1232) z*-44 + 0.1547 (+/- 0.1248) z*-45 -
0.1522 (+/- 0.1279) z*-46 + 0.1177 (+/- 0.1282) z*-47 - 0.1506 (+/- 0.1207) z"-48 -
0.1398 (+/- 0.1115) z-49 + 0.3438 (+/- 0.1207) z*-50 - 0.3051 (+/- 0.1416) z"-51+
0.2632 (+/- 0.1367) z*-52 - 0.2359 (+/- 0.1435) z*-53 + 0.01463 (+/- 0.1452) z"-54 -
0.1795 (+/- 0.1259) z"-55 + 0.2334 (+/- 0.1351) z"-56- 0.2772 (+/- 0.1415) z-57 +
0.06917 (+/- 0.1161) z*-58 + 0.03391 (+/- 0.08263) z*-59 + 0.009583 (+/- 0.06904)
z-60

Name: amx6060601

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=60 nb=60 nc=60 nk=I

Number of free coefficients: 180
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

AZ) =1 - 1.862 (+/- 0.03471) z-1 + 2.002 (+/- 0.07332) z*-2 - 1.51 (+/- 0.1008) z-
3+ 0.5368 (+/- 0.1132) z°-4 + 0.164 (+/- 0.1145) z/-5 - 0.3222 (+/- 0.1146) 2°-6 +
0.1873 (+/- 0.1152) z°-7 + 0.01675 (+/- 0.1155) z°-8 - 0.08464 (+/- 0.1156) z-9 +
0.05252 (+/- 0.1157) z*-10 - 0.1401 (+/- 0.1156) z*-11+ 0.2039 (+/- 0.1156) z"-12 -
0.3179 (+/- 0.1159) z*-13 + 0.2476 (+/- 0.1162) z°-14 - 0.08387 (+/- 0.1159) z~-15 -
0.07717 (+/- 0.1155) z-16+ 0.2038 (+/- 0.1154) z*-17 - 0.1791 (+/- 0.1157) z-18 +
0.037 (+/- 0.1158) z*-19 + 0.08591 (+/- 0.1156) z*-20 - 0.2379 (+/- 0.1157) z*-21 +
0.1345 (+/- 0.1163) z*-22 - 0.0334 (+/- 0.1168) z*-23 - 0.088 (+/- 0.117) z-24 +
0.1546 (+/- 0.117) z*-25 - 0.05491 (+/- 0.1169) z°-26 + 0.04405 (+/- 0.1167) z-27 -
0.0256 (+/- 0.1166) z°-28 + 0.08926 (+/- 0.1165) z*-29 - 0.08821 (+/- 0.1166) z-30
+0.04704 (+/- 0.1164) z*-31+ 0.08922 (+/- 0.1159) z°-32 - 0.114 (+/- 0.1156) z*-33
+0.1212 (+/- 0.1154) z-34 - 0.0789 (+/- 0.1155) z*-35 + 0.1007 (+/- 0.1154) z*-36-
0.0806 (+/- 0.1154) z°-37 + 0.1151 (+/- 0.1154) z-38 - 0.08988 (+/- 0.1151) z-39 -
0.005849 (+/- 0.1147) z*-40 + 0.01897 (+/- 0.1148) z*-41- 0.06016 (+/- 0.1151) z-
42 - 0.0361 (+/- 0.1152) 243 + 0.05616 (+/- 0.1152) z-44 - 0.1037 (+/- 0.1153) -
45 + 0.07879 (+/- 0.1153) z/-46- 0.05848 (+/- 0.1152) z*-47 + 0.03955 (+/- 0.1149)
7748 - 0.0378 (+/- 0.1146) 2°-49 + 0.08272 (+/- 0.1144) z*-50 - 0.1173 (+/- 0.1144)
7751+ 0.1114 (+/- 0.1144) 2°-52 - 0.106 (+/- 0.1145) z*-53 + 0.002271 (+/- 0.1142)



160

2°-54 +0.02408 (+/- 0.1133) 2-55 - 0.02091 (+/- 0.113) z-56- 0.01923 (+/- 0.1112)
2757 + 0.01256 (+/- 0.09831) z°-58 + 0.01306 (+/- 0.07096) z*-59 - 0.03808 (+/-
0.03334) z-60

B(z) = -0.001166 (+/- 0.02876) z/-1 + 0.04482 (+/- 0.05415) z°-2 - 0.07959 (+/-
0.07927) z°-3 + 0.1784 (+/- 0.09337) z°-4 - 0.2154 (+/- 0.09688) z*-5+ 0.1931 (+/-
0.09724) 26 - 0.111 (+/- 0.09819) -7 + 0.02954 (+/- 0.09919) z-8 + 0.05037 (+/-
0.09943) z-9 - 0.05326 (+/- 0.09935) z*-10+ 0.07221 (+/- 0.09913) z*-11 - 0.08986
(+/- 0.09876) z*-12 +0.1284 (+/- 0.09852) z*-13 - 0.1685 (+/- 0.0983) z*-14 +0.1123
(+/- 0.09827) z°-15- 0.08196 (+/- 0.09836) z°-16 + 0.01858 (+/- 0.09858) z/-17 -
0.03248 (+/- 0.09859) z*-18 - 0.02333 (+/- 0.09818) z*-19 + 0.05157 (+/- 0.09766)
7°-20- 0.1398 (+/- 0.09727) z*-21 + 0.1572 (+/- 0.09718) z*-22 - 0.1302 (+/- 0.09712)
7723 + 0.08358 (+/- 0.09713) z*-24 + 0.01818 (+/- 0.09715) z-25 - 0.1069 (+/-
0.09716) z°-26 + 0.2358 (+/- 0.09724) z*-27 - 0.2825 (+/- 0.0975) z*-28 + 0.2437 (+/-
0.09782) z*-29 - 0.1976 (+/- 0.09819) z*-30+ 0.07214 (+/- 0.09842) z*-31 - 0.01404
(+/- 0.09843) z°-32 - 0.0129 (+/- 0.09848) z°-33 + 0.02653 (+/- 0.09842) z-34 +
0.008842 (+/- 0.09841) z°-35+ 0.02316 (+/- 0.09845) z°-36 + 0.006891 (+/- 0.09846)
2°-37 + 0.01903 (+/- 0.09818) z*-38 - 0.1007 (+/- 0.09768) z*-39 + 0.08974 (+/-
0.09711) z*-40- 0.0873 (+/- 0.09692) z*-41 + 0.08692 (+/- 0.09714) z*-42 - 0.07171
(+/- 0.09746) 2°-43 + 0.1972 (+/- 0.09746) z*-44 - 0.223 (+/- 0.09762) z-45+ 0.2089
(+/-0.09791) z-46 - 0.06698 (+/- 0.09814) z°-47 - 0.0903 (+/- 0.09807) z-48 + 0.199
(+/- 0.09798) z*-49 - 0.1681 (+/- 0.09817) z*-50+ 0.09784 (+/- 0.09825) z*-51 -
0.02293 (+/- 0.09821) z-52 + 0.02125 (+/- 0.09775) z°-53 - 0.03112 (+/- 0.09655)
7°-54 + 0.001404 (+/- 0.09552) z*-55+ 0.05179 (+/- 0.09564) z-56 - 0.1533 (+/-
0.09289) z-57 + 0.1329 (+/- 0.07921) z*-58 - 0.1425 (+/- 0.05414) z°-59 + 0.08196
(+/- 0.02925) z°-60

Name: AR(x)60601

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=60 nb=60 nk=I

Number of free coefficients: 120
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Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A@) = 1 - 1.956 (+/- 0.5106) z-1 + 1.925 (+/- 1.086) z°-2 - 2.423 (+/- 1.216) z*-3 +
1.798 (+/- 1.533) -4 - 0.5737 (+/- 1.558) 2°-5 + 0.9824 (+/- 1.406) z-6- 0.6825 (+/-
1.302) z-7 + 0.4931 (+/- 1.178) z/-8 - 2.103 (+/- 1.025) z°-9+ 2.161 (+/- 1.2) z*-10 -
1717 (+/- 1.352) 2/-11 + 2.494 (+/- 1.248) z°-12- 1.481 (+/- 1.475) z°-13 + 0.822 (+/-
1.392) z°-14 - 1.62 (+/- 1.263) z*-15+ 0.9726 (+/- 1.238) 2°-16 - 1.14 (+/- 1.116) z/-
17 +2.238 (+/- 1.018) z*-18- 1.724 (+/- 1.216) z-19 + 1.368 (+/- 1.18) z-20 - 1.262
(+/- 1.067) °-21+ 0.1319 (+/- 1.007) z°-22 + 0.1449 (+/- 0.8769) z-23 + 0.2171 (+/-
0.7689) z°-24 - 0.04315 (+/- 0.5535) z*-25 + 0.5205 (+/- 0.4552) z-26- 0.7675 (+/-
0.3772) 2°-27 + 0.4002 (+/- 0.341) z°-28 - 0.274 (+/- 0.1781) z°-29 + 0.098 (+/-
0.06366) z*-30

B(z) =-0.01365 (+/- 0.02633) z-1 + 0.06783 (+/- 0.0515) z*-2 - 0.1149 (+/- 0.08096)
273 +0.2362 (+/- 0.1221) 274 - 0.327 (+/- 0.1776) z°-5+ 0.2989 (+/- 0.2337) -6 -
0.2917 (+/- 0.2581) z°-7 + 0.2217 (+/- 0.2767) z/-8- 0.1 (+/- 0.2744) z*-9 + 0.1492
(+/- 0.2503) Z*-10 - 0.2135 (+/- 0.2239) z-11+ 0.1709 (+/- 0.2212) z°-12 - 0.2947
(+/- 0.2138) Z°-13 + 0.2328 (+/- 0.2371) z*-14 - 0.1084 (+/- 0.243) z-15 + 0.1676
(+/- 0.2252) Z°-16 - 0.07873 (+/- 0.2158) z*-17 + 0.0967 (+/- 0.1991) z-18 - 0.2814
(+/- 0.1754) z°-19 + 0.3047 (+/- 0.2061) z°-20 - 0.3735 (+/- 0.2425) z*-21+ 0.4484
(+/- 0.2897) 2°-22 - 0.279 (+/- 0.3444) z°-23 + 0.2451 (+/- 0.3388) z/-24 - 0.1644 (+/-
0.3295) z°-25 - 0.02994 (+/- 0.3016) z*-26+ 0.0186 (+/- 0.251) z*-27 - 0.07163 (+/-
0.1711) z*-28 + 0.07021 (+/- 0.1193) z*-29 + 0.01665 (+/- 0.06629) z*-30

C(z) =1 - 0.08601 (+/- 0.5122) z*-1 - 0.26 (+/- 0.2384) z*-2 - 1.199 (+/- 0.3011) z-
3- 0.6015 (+/- 0.5951) z*-4 + 0.216 (+/- 0.3511) z*-5 + 1.262 (+/- 0.3199) z*-6+
0.7735 (+/- 0.6522) z-7 + 0.164 (+/- 0.3782) z°-8 - 1.733 (+/- 0.2219) z"-9- 0.966
(+/- 0.8974) z*-10 - 0.08834 (+/- 0.4904) z*-11 + 1.59 (+/- 0.3294) z-12+ 1.362 (+/-
0.846) z°-13 +0.4755 (+/- 0.6112) z°-14 - 1.315 (+/- 0.2218) z°-15- 1.246 (+/- 0.7547)
7716 - 0.9791 (+/- 0.5734) z°-17 + 1.073 (+/- 0.29) z*-18 + 1.154 (+/- 0.6594) z*-19
+0.5533 (+/- 0.5769) 2°-20 - 0.4215 (+/- 0.1936) z*-21 - 0.9561 (+/- 0.3371) z*-22 -
0.6672 (+/- 0.4398) z*-23+ 0.2294 (+/- 0.2169) z°-24 + 0.5436 (+/- 0.2169) z°-25 +
0.7112 (+/- 0.2734) 2726 + 0.1134 (+/- 0.2498) z°-27 - 0.3042 (+/- 0.0671) z°-28 -
0.3165 (+/- 0.1619) z*-29 - 0.07997 (+/- 0.1338) z-30



Name: amx3030301

Sample time: 0.01 seconds

Parameterization:

Polynomial orders: na=30 nb=30 nc=30 nk=I

Number of free coefficients: 90
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z) = 1 - 2.105 (+/- 0.0727) z>-1 + 0.7236 (+/- 0.1701) z*-2 + 0.9151 (+/- 0.1778)
7°-3- 0.1004 (+/- 0.1907) z°-4 - 0.5281 (+/- 0.1933) z/-5 - 0.04838 (+/- 0.1963) z*-6
+0.2226 (+/- 0.1957) z*-7 - 0.06362 (+/- 0.1957) z* -8 - 0.007778 (+/- 0.1959) z*-9
+0.09221 (+/- 0.1956) z*-10 - 0.04611 (+/- 0.1956) z-11 - 0.03021 (+/- 0.1955) z-
12 +0.004043 (+/- 0.1942) z°-13+ 0.0623 (+/- 0.1949) z°-14 - 0.02613 (+/- 0.196) z-
15 + 0.02213 (+/- 0.196) z-16 + 0.07842 (+/- 0.195) z*-17 - 0.1472 (+/- 0.1946) z-
18+ 0.09931 (+/- 0.1943) z°-19 - 0.1371 (+/- 0.1942) z*-20 + 0.02353 (+/- 0.1928) z-
21 +0.2098 (+/- 0.1966) z*-22 - 0.05756 (+/- 0.1956) z*-23- 0.06614 (+/- 0.1966) z-
24+ 0.1612 (+/- 0.1963) z°-25 - 0.3489 (+/- 0.1973) z°-26 + 0.262 (+/- 0.199) z*-27
+0.09047 (+/- 0.199) z°-28 - 0.2954 (+/- 0.1935) z°-29 + 0.1962 (+/- 0.1922) z*-30
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+0.1737 (+/- 0.1917) z*-31 - 0.1016 (+/- 0.1927) z-32 - 0.3117 (+/- 0.1923) z*-33 +
0.2566 (+/- 0.1953) z°-34 + 0.1025 (+/- 0.1978) z-35 - 0.06469 (+/- 0.1982) z-36 -
0.09416 (+/- 0.1991) z*-37 + 0.1645 (+/- 0.1981) z-38- 0.07181 (+/- 0.2015) z-39 -
0.05582 (+/- 0.2036) z°-40 - 0.07357 (+/- 0.203) z-41 + 0.2893 (+/- 0.1982) z"-42 -
0.04636 (+/- 0.1986) z*-43 - 0.08573 (+/- 0.2007) z*-44 - 0.04868 (+/- 0.2019) z°-45
- 0.127 (+/- 0.1988) z-46 + 0.2424 (+/- 0.1977) z°-47 + 0.05039 (+/- 0.1985) z/-48-
0.02415 (+/- 0.1972) 249 + 0.0122 (+/- 0.1971) z-50 + 0.02831 (+/- 0.1938) z-51
- 0.1742 (+/- 0.1941) z*-52 - 0.07304 (+/- 0.1942) z°-53+ 0.1671 (+/- 0.1949) z/-54
+0.1987 (+/- 0.1966) z-55 - 0.03781 (+/- 0.1979) *-56 - 0.2353 (+/- 0.1987) z°-57
- 0.08244 (+/- 0.1995) z*-58+ 0.5269 (+/- 0.2002) z-59 - 0.275 (+/- 0.2031) z*-60 -
0.3289 (+/- 0.2053) z-61 + 0.384 (+/- 0.2066) z*-62 + 0.1459 (+/- 0.2099) z*-63 -
0.2937 (+/- 0.2105) z*-64 + 0.007083 (+/- 0.2143) z-65 + 0.1533 (+/- 0.2139) z°-66
- 0.1244 (+/- 0.2162) z°-67 + 0.2157 (+/- 0.2169) z°-68- 0.06686 (+/- 0.2167) z-69 -
0.05113 (+/- 0.2169) z*-70 - 0.1773 (+/- 0.2191) z*-71 + 0.1883 (+/- 0.2183) z*-72 +
0.1171 (+/- 0.2182) z-73 -0.1257 (+/- 0.2173) z*-74 + 0.05681 (+/- 0.2174) z*-75 +
0.06842 (+/- 0.2156) z°-76 - 0.144 (+/- 0.2142) z°-77 - 0.07562 (+/- 0.2131) z*-78+
0.1294 (+/- 0.2132) z*-79 + 0.1886 (+/- 0.2119) z*-80 - 0.1475 (+/- 0.212) z*-81 -
0.1655 (+/- 0.2112) z*-82 + 0.3977 (+/- 0.2131) z*-83 - 0.32 (+/- 0.2162) z/-84 -
0.02741 (+/- 0.2144) z*-85 + 0.0827 (+/- 0.2133) 2/-86 + 0.3458 (+/- 0.2126) z°-87 -
0.405 (+/- 0.2137) z°-88 - 0.04862 (+/- 0.2134) -89 + 0.2325 (+/- 0.2133) z°-90 +
0.06253 (+/- 0.2143) 2°-91 - 0.1942 (+/- 0.2147) z°-92 + 0.06708 (+/- 0.2169) z-93
+0.1366 (+/- 0.2151) 2°-94 - 0.2076 (+/- 0.2136) 2°-95 - 0.007204 (+/- 0.2141) z*-96
+0.2108 (+/- 0.2137) 2°-97 - 0.07512 (+/- 0.2116) z*-98- 0.2506 (+/- 0.2139) z*-99
+0.3821 (+/- 0.2157) z*-100 - 0.03541 (+/- 0.216) z*-101 - 0.1521 (+/- 0.2157) z-
102 - 0.1207 (+/- 0.2147) z-103+ 0.3185 (+/- 0.2141) z-104 - 0.2474 (+/- 0.216) z-
105 - 0.0265 (+/- 0.216) z*-106 + 0.08895 (+/- 0.2155) z*-107 + 0.3468 (+/- 0.2142)
2108 - 0.5564 (+/- 0.2161) z*-109 + 0.2006 (+/- 0.2211) z*-110 + 0.2508 (+/-
0.2197) z*-111 - 0.357 (+/- 0.2159) z*-112 - 0.0613 (+/- 0.2153) z*-113+ 0.3495 (+/-
0.2144) z-114 + 0.08745 (+/- 0.2156) z°-115 - 0.5042 (+/- 0.2135) z*-116 + 0.1441
(+/- 0.2184) z*-117 + 0.2654 (+/- 0.2195) z*-118- 0.04946 (+/- 0.2209) z*-119 -
0.2112 (+/- 0.2207) z*-120 + 0.09973 (+/- 0.2216) z*-121 + 0.08358 (+/- 0.224) z-
122 - 0.1612 (+/- 0.2257) z*-123- 0.01433 (+/- 0.2238) z/-124 + 0.1523 (+/- 0.2228)
2-125 + 0.07549 (+/- 0.2199) z*-126 - 0.3521 (+/- 0.2177) z°-127 + 0.3388 (+/-
0.2175) z*-128- 0.09911 (+/- 0.2129) z*-129 - 0.07965 (+/- 0.2145) z-130 - 0.1473
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(+/- 0.2137) z*-131 + 0.2383 (+/- 0.2141) *-132 +0.1061 (+/- 0.2116) z*-133- 0.3217
(+/- 0.208) z*-134 + 0.06505 (+/- 0.2101) z*-135 + 0.4241 (+/- 0.21) 2136 - 0.6559
(+/- 0.2121) z-137 + 0.2772 (+/- 0.215) z-138+ 0.1402 (+/- 0.2133) z-139 - 0.1488
(+/- 0.2116) z*-140 - 0.2156 (+/- 0.2119) z*-141 + 0.5032 (+/- 0.2126) z-142 - 0.2392
(+/- 0.2151) z-143 - 0.3186 (+/- 0.2152) z-144 + 0.2095 (+/- 0.2165) z*-145 +
0.4184 (+/- 0.2173) z-146 - 0.4821 (+/- 0.2181) z*-147 - 0.08326 (+/- 0.2201) z-
148+ 0.1775 (+/- 0.2195) z*-149 + 0.1102 (+/- 0.2209) z*-150 - 0.1624 (+/- 0.2208)
27151 - 0.1527 (+/- 0.2223) 2°-152 + 0.4067 (+/- 0.2239) z*-153- 0.18 (+/- 0.2245)
2154 - 0.07587 (+/- 0.2242) z*-155 - 0.03095 (+/- 0.2236) z-156 - 0.06804 (+/-
0.2226) z°-157 + 0.003238 (+/- 0.2219) z-158+ 0.06944 (+/- 0.2188) z*-159 + 0.204
(+/- 0.216) z*-160 - 0.08318 (+/- 0.2149) z*-161 - 0.2352 (+/- 0.2136) z-162 -
0.05813 (+/- 0.2128) z*-163 + 0.313 (+/- 0.2076) z-164 - 0.2336 (+/- 0.2071) z*-165
- 0.02544 (+/- 0.2102) z-166+ 0.1628 (+/- 0.2105) z*-167 + 0.08021 (+/- 0.2132) -
168- 0.4548 (+/- 0.2122) z-169 + 0.3797 (+/- 0.2152) z-170 - 0.06212 (+/- 0.2171)
77171 -0.1058 (+/- 0.217) z*-172 + 0.04272 (+/- 0.2153) z*-173+ 0.1192 (+/- 0.2134)
2174 - 0.2427 (+/- 0.2141) z°-175 - 0.08866 (+/- 0.2134) z*-176 + 0.2555 (+/-
0.2096) z*-177 + 0.06633 (+/- 0.2075) z*-178- 0.1056 (+/- 0.2056) z*-179 - 0.007965
(+/- 0.2054) z°-180 - 0.1807 (+/- 0.2053) z*-181 + 0.06199 (+/- 0.2044) z-182 +
0.063 (+/- 0.2032) z*-183+ 0.02523 (+/- 0.2024) z-184 - 0.02779 (+/- 0.2001) z*-185
- 0.003169 (+/- 0.2001) z*-186 + 0.01079 (+/- 0.1984) z*-187 - 0.08558 (+/- 0.1975)
27-188+0.2221 (+/- 0.1964) 2°-189 - 0.4556 (+/- 0.1969) z*-190 + 0.1456 (+/- 0.2001)
2191 + 0.2738 (+/- 0.2005) z*-192 + 0.0003505 (+/- 0.2014) z*-193- 0.1869 (+/-
0.2008) z*-194 - 0.1092 (+/- 0.2009) z*-195 - 0.06015 (+/- 0.2012) z*-196 + 0.2119
(+/- 0.2017) 2*-197 +0.1992 (+/- 0.2039) z-198- 0.1955 (+/- 0.2014) z*-199 - 0.3051
(+/- 0.202) z°-200 + 0.1543 (

+/-0.2021) z°-201 +0.2544 (+/- 0.2008) z°-202 - 0.2848 (+/- 0.2016) z-203- 0.04086
(+/- 0.2019) z°-204 + 0.4219 (+/- 0.2021) *-205 - 0.2102 (+/- 0.2042) z*-206 - 0.2128
(+/- 0.204) z°-207 + 0.001419 (+/- 0.2059) z-208+ 0.03767 (+/- 0.2072) z-209 +
0.1401 (+/- 0.2071) 2°-210 - 0.02125 (+/- 0.2067) z-211 + 0.09727 (+/- 0.205) z-
212 - 0.2667 (+/- 0.2039) z*-213+ 0.02246 (+/- 0.2007) z>-214 + 0.1442 (+/- 0.2002)
2°-215 - 0.009489 (+/- 0.1971) z°-216 -0.07393 (+/- 0.1961) z*-217 - 0.187 (+/-
0.1961) z°-218+ 0.5055 (+/- 0.1965) z°-219 - 0.459 (+/- 0.2005) z-220 + 0.09892
(+/- 0.202) z°-221 + 0.1414 (+/- 0.2015) z°-222 - 0.07738 (+/- 0.2018) z*-223-0.1633
(+/- 0.2013) z°-224 + 0.2923 (+/- 0.1992) z*-225 - 0.09613 (+/- 0.1998) z°-226 -
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0.1748 (+/- 0.2009) z°-227 - 0.1121 (+/- 0.2017) z"-228+ 0.425 (+/- 0.202) z-229 +
0.004459 (+/- 0.2034) z*-230 - 0.3852 (+/- 0.2023) z°-231 + 0.04555 (+/- 0.2048) z-
232 + 0.4205 (+/- 0.2037) z°-233- 0.4076 (+/- 0.2058) z°-234 - 0.1437 (+/- 0.2089)
77235 + 0.3172 (+/- 0.2096) z°-236 + 0.1861 (+/- 0.2086) z°-237 - 0.1937 (+/-
0.2077) z-238- 0.2134 (+/- 0.2056) z*-239 + 0.1926 (+/- 0.205) z-240 - 0.1883 (+/-
0.2033) z°-241 + 0.1426 (+/- 0.2023) z°-242 + 0.0766 (+/- 0.1996) z*-243+ 0.1509
(+/- 0.1979) z-244 - 0.3392 (+/- 0.1979) z-245 - 0.03272 (+/- 0.2001) z°-246 +
0.1967 (+/- 0.1995) z°-247 - 0.01245 (+/- 0.1992) z-248 + 0.04925 (+/- 0.1987) z-
249 - 0.1287 (+/- 0.1974) z°-250 - 0.0069 (+/- 0.1958) z*-251 + 0.06898 (+/- 0.196)
2252 - 0.01455 (+/- 0.1937) z°-253- 0.05277 (+/- 0.1922) z-254 + 0.01848 (+/-
0.1936) 7255 + 0.1193 (+/- 0.1948) z*-256 - 0.09072 (+/- 0.1946) z°-257 + 0.1022
(+/- 0.1946) 2°-258 - 0.274 (+/- 0.1943) z*-259 + 0.105 (+/- 0.1954) z-260 + 0.1359
(+/- 0.1943) 2°-261 + 0.04678 (+/- 0.1974) z°-262 - 0.2098 (+/- 0.198) z-263+
0.006472 (+/- 0.1972) z°-264 + 0.247 (+/- 0.1959) z-265 - 0.2073 (+/- 0.1876) z-
266 - 0.06676 (+/- 0.1881) 2*-267 + 0.1289 (+/- 0.1767) z*-268 + 0.0349 (+/- 0.168)
77269 - 0.06064 (+/- 0.0692) z*-270

B(z) = -0.1026 (+/- 0.2042) z*-1 + 0.2736 (+/- 0.2147) z*-2 + 0.03981 (+/- 0.2284)
7°-3- 0.09818 (+/- 0.2286) z°-4 - 0.03424 (+/- 0.2301) z*-5 + 0.06327 (+/- 0.232) z-
6 + 0.09917 (+/- 0.2307) z*-7 - 0.2091 (+/- 0.2319) z*-8+ 0.1752 (+/- 0.2273) -9 +
0.3989 (+/- 0.2273) Z*-10 - 0.3553 (+/- 0.2302) Z*-11 - 0.3151 (+/- 0.2306) z*-12 +
0.286 (+/- 0.2331) z* =13 - 0.4003 (+/- 0.2368) z°-14 - 0.1532 (+/- 0.2386) z-15 -
0.1618 (+/- 0.237) z-16 + 0.04122 (+/- 0.236) z*-17 - 0.001272 (+/- 0.2403) z/-18-
0.06753 (+/- 0.2395) z*-19 - 0.1069 (+/- 0.2388) z*-20 + 0.1707 (+/- 0.2394) z*-21 +
0.002152 (+/- 0.237) z-22 - 0.1533 (+/- 0.2378) z°-23+ 0.2521 (+/- 0.2372) z-24 +
0.1624 (+/- 0.2349) z°-25 + 0.1605 (+/- 0.2338) z°-26 + 0.4258(+/- 0.2334) z/-27 +
0.1823 (+/- 0.235) z-28- 0.384 (+/- 0.2331) z°-29 - 0.03607 (+/- 0.2348) z/-30 -
0.2446 (+/- 0.2348) z°-31 + 0.1507 (+/- 0.2353) z-32 - 0.1334 (+/- 0.2344) z*-33+
0.3861 (+/- 0.2349) z°-34 + 0.4452 (+/- 0.236) z°-35 - 0.2498 (+/- 0.2397) z*-36 -
0.01457 (+/- 0.2396) z*-37 + 0.5387 (+/- 0.237) z/-38- 0.2476 (+/- 0.2388) z-39 -
0.4808 (+/- 0.24) 2740 - 0.1677 (+/- 0.243) z*-41+ 0.003438 (+/- 0.2432) z-42 -
0.1166 (+/- 0.2425) z/-43 - 0.2887 (+/- 0.2411) z*-44 - 0.02285 (+/- 0.2399) z°-45 -
0.1839 (+/- 0.2397) z-46- 0.04267 (+/- 0.2399) z-47 + 0.05269 (+/- 0.2385) z°-48 -
0.09828 (+/- 0.2387) 2*-49 + 0.07886 (+/- 0.2391) z-50 + 0.2355 (+/- 0.2388) z-51+
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0.05521 (+/- 0.2375) z-52 + 0.3067 (+/- 0.2369) z-53 + 0.0809 (+/- 0.2371) z*-54 +
0.3099 (+/- 0.2334) 2°-55 - 0.1626 (+/- 0.234) z°-5- 0.2606 (+/- 0.2329) z*-57 - 0.1364
(+/- 0.2297) z*-58 + 0.3961 (+/- 0.2291) z*-59 - 0.2439 (+/- 0.2323) z*-60 - 0.1935
(+/- 0.2341) 2761+ 0.1329 (+/- 0.2317) 2-62 - 0.1663 (+/- 0.232) z*-63 - 0.2863 (+/-
0.2296) z-64 - 0.08421 (+/- 0.2301) 2*-65 + 0.332 (+/- 0.2297) z-66+ 0.003517 (+/-
0.2329) 2°-67 + 0.389 (+/- 0.2329) z-68 + 0.2011 (+/- 0.2334) z°-69 + 0.1001 (+/-
0.2332) 2°-70 - 0.53 (+/- 0.2331) 271+ 0.2354 (+/- 0.2367) z°-72 + 0.0808 (+/-
0.2384) 2°-73 - 0.478 (+/- 0.2321) z°-74 - 0.3331 (+/- 0.2337) 2°-75 + 0.1401 (+/-
0.2357) z-76- 0.08784 (+/- 0.2348) z-77 - 0.1438 (+/- 0.2333) z-78 + 0.3567 (+/-
0.2317) z°-79 + 0.2219 (+/- 0.233) z°-80 - 0.06613 (+/- 0.2333) z*-81- 0.09676 (+/-
0.2324) 2°-82 + 0.1038 (+/- 0.232) z-83 + 0.01299 (+/- 0.2309) z*-84 + 0.1121 (+/-
0.2313) 2°-85 - 0.001785 (+/- 0.2292) z°-86+ 0.5333 (+/- 0.2274) z°-87 - 0.06643 (+/-
0.2299) 7-88 - 0.2037 (+/- 0.2309) z*-89 + 0.02246 (+/- 0.2314) z*-90 + 0.2365 (+/-
0.2337) 2°-91- 0.4292 (+/- 0.2343) 2°-92 + 0.05949 (+/- 0.2363) z-93 + 0.0314 (+/-
0.2351) 2°-94 - 0.03812 (+/- 0.2339) 2*-95 - 0.1771 (+/- 0.2288) z*-96- 0.2423 (+/-
0.2287) z*-97 + 0.3329 (+/- 0.2294) z*-98 - 0.3132 (+/- 0.2317) z*-99 + 0.2023 (+/-
0.2303) z°-100 + 0.0989 (+/- 0.2304) z*-101- 0.1524 (+/- 0.2308) z*-102 + 0.3814
(+/- 0.2311) z°-103 - 0.0714 (+/- 0.2334) z°-104 + 0.0532 (+/- 0.2341) z*-105 -
0.06768 (+/- 0.2346) z°-106- 0.1543 (+/- 0.2351) z-107 + 0.009924 (+/- 0.2343) z-
108 - 0.2433 (+/- 0.231) 2°-109 - 0.1352 (+/- 0.2321) z*-110 + 0.3326 (+/- 0.2284) z-
111+ 0.4198 (+/- 0.2289) z*-112 - 0.3972 (+/- 0.2297) z-113 - 0.5311 (+/- 0.2314)
2114 - 0.09375 (+/- 0.2352) z-115 - 0.1509 (+/- 0.2351) z-116+ 0.04667 (+/-
0.2347) z-117 + 0.3347 (+/- 0.2342) z*-118 + 0.2902 (+/- 0.2352) z*-119 + 0.3998
(+/- 0.2356) z-120 + 0.383 (+/- 0.2362) z-121+ 0.1616 (+/- 0.2371) z-122 - 0.3569
(+/- 0.2367) z-123 - 0.3395 (+/- 0.2392) z*-124 + 0.08333 (+/- 0.2439) z*-125 -
0.3308 (+/- 0.2408) z*-126 - 0.4218 (+/- 0.2417) z-127 - 0.01264 (+/- 0.2437) z-128
+0.3085 (+/- 0.2425) z*-129 + 0.009731 (+/- 0.244) z-130 - 0.02262 (+/- 0.243) z-
131+ 0.2291 (+/- 0.2443) z*-132 - 0.4019 (+/- 0.2404) z*-133 - 0.1596 (+/- 0.2416)
77134 + 0.4027 (+/- 0.2414) z°-135 + 0.2393 (+/- 0.242) z*-136+ 0.01863 (+/-
0.2411) z*-137 + 0.1173 (+/- 0.2389) z*-138 + 0.1305 (+/- 0.2367) z-139 + 0.1326
(+/- 0.2334) 2-140 - 0.104 (+/- 0.2325) z*-141 - 0.2316 (+/- 0.2309) z*-142 + 0.0187
(+/- 0.2292) z°-143 - 0.02163 (+/- 0.2323) z-144 - 0.006084 (+/- 0.2323) z/-145 -
0.06674 (+/- 0.2316) z*-146 - 0.2381 (+/- 0.2326) z*-147 - 0.01065 (+/- 0.2335) z-
148 + 0.1482 (+/- 0.2306) z°-149 + 0.1324 (+/- 0.2319) z-150 - 0.3002 (+/- 0.236)
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2151 + 0.1631 (+/- 0.2357) z-152 - 0.06016 (+/- 0.233) z*-153 + 0.1773 (+/-
0.2337) 2°-154 - 0.1356 (+/- 0.2325) z*-155 - 0.05937 (+/- 0.2335) z*-156- 0.01906
(+/- 0.2322) z°-157 - 0.1664 (+/- 0.2322) z-158 - 0.1723 (+/- 0.2325) z-159 +0.1772
(+/- 0.2313) 2-160 + 0.116 (+/- 0.2307) z*-161+ 0.1124 (+/- 0.2315) z*-162 + 0.2077
(+/- 0.2306) z*-163 + 0.1315 (+/- 0.2309) z-164 - 0.1152 (+/- 0.2309) z-165 - 0.457
(+/- 0.2347) 2°-166- 0.03231 (+/- 0.2359) z-167 + 0.2371 (+/- 0.2332) z/-168 - 0.14
(+/- 0.2342) 2169 + 0.1501 (+/- 0.2333) z*-170 + 0.2154 (+/- 0.2336) z-171+
0.2003 (+/- 0.2319) z*-172 + 0.2377 (+/- 0.2314) z*-173 + 0.03086 (+/- 0.2333) z-
174 - 0.01851 (+/- 0.2342) z*-175 - 0.1649 (+/- 0.2348) z°-176- 0.1584 (+/- 0.2356)
77177 - 0.3721 (+/- 0.2368) z*-178 - 0.01413 (+/- 0.2382) z-179 + 0.08562 (+/-
0.2379) z-180 + 0.2501 (+/- 0.2365) z*-181- 0.2159 (+/- 0.2355) z*-182 - 0.005799
(+/- 0.2341) z°-183 + 0.07678 (+/- 0.2368) z°-184 + 0.113 (+/- 0.2395) z*-185 -
0.5766 (+/- 0.2368) z-186- 0.1016 (+/- 0.2444) z*-187 + 0.08928 (+/- 0.2454) z"-188
+0.07443 (+/- 0.243) z-189 - 0.143 (+/- 0.2421) z*-190 + 0.2888 (+/- 0.2419) z-
191+ 0.02732 (+/- 0.241) z*-192 - 0.1523 (+/- 0.2371) z°-193 - 0.1878 (+/- 0.2369)
2194 + 0.5316 (+/- 0.2311) z°-195 - 0.0482 (+/- 0.2362) z°-196+ 0.07056 (+/-
0.2353) z°-197 + 0.1883 (+/- 0.2346) z*-198 - 0.1065 (+/- 0.2354) z°-199 + 0.2437
(+/- 0.2343) z°-200 + 0.2474 (+/- 0.2335) z°-201+ 0.07791 (+/- 0.2331) z°-202 -
0.0948 (+/- 0.2335) °-203 - 0.09221 (+/- 0.2326) z-204 - 0.1655 (+/- 0.2325) z-205
- 0.2824 (+/- 0.2319) 2°-206- 0.1946 (+/- 0.2328) z°-207 - 0.01355 (+/- 0.2353) z-
208 - 0.08626 (+/- 0.2347) z°-209 - 0.4352 (+/- 0.2421) z*-210 - 0.2631 (+/- 0.2441)
22211 - 0.06111 (+/- 0.2456) 2°-212 + 0.2234 (+/- 0.2448) /213 + 0.3121 (+/-
0.2449) 77214 - 0.0481 (+/- 0.246) z°-215 + 0.5503 (+/- 0.2457) z°-216+ 0.1623 (+/-
0.2494) 7°-217 + 0.3465 (+/- 0.2462) z°-218 + 0.01554 (+/- 0.2463) z*-219 + 0.05822
(+/- 0.2458) z°-220 - 0.2599 (+/- 0.2432) z°-221- 0.06603 (+/- 0.2442) z°-222 +
0.4923 (+/- 0.2423) °-223 - 0.03177 (+/- 0.2449) 7-224 - 0.2507 (+/- 0.2435) z-225
2 0.1277 (+/- 0.2436) 2°-226+ 0.08426 (+/- 0.2445) /227 - 0.1473 (+/- 0.2428) z-
228 - 0.05966 (+/- 0.2494) 7°-229 - 0.6258 (+/- 0.2472) z-230 - 0.05852 (+/- 0.2504)
77231+ 0.1358 (+/- 0.2517) 2°-232 - 0.1192 (+/- 0.2513) z°-233 - 0.1823 (+/- 0.2515)
7234 + 0.181 (+/- 0.2487) 2°-235 + 0.387 (+/- 0.2448) 7-236- 0.2372 (+/- 0.2442)
2237 - 0.2592 (+/- 0.2433) 7238 + 0.02875 (+/- 0.2418) z*-239 - 0.002892 (+/-
0.2471) z°-240 + 0.06561 (+/- 0.2477) z°-241+ 0.0104 (+/- 0.246) z-242 + 0.3731
(+/- 0.249) z°-243 - 0.2431 (+/- 0.2498) 7-244 - 0.2483 (+/- 0.2471) z°-245 + 0.3502
(+/- 0.2493) 27246+ 0.1151 (+/- 0.2481) 2°-247 + 0.6197 (+/- 0.2458) z-248 - 0.4784
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(+/- 0.25) 2-249 - 0.09594 (+/- 0.2541) z°-250 + 0.7633 (+/- 0.2541) z°-251 + 0.2666
(+/- 0.2558) 2-252 - 0.1955 (+/- 0.253) 2-253 +0.2145 (+/- 0.2537) z*-254 +0.1307
(+/- 0.2543) 2-255 - 0.1456 (+/- 0.2494) 7°-256- 0.1691 (+/- 0.2502) z*-257 - 0.1884
(+/- 0.2508) 7-258 - 0.4591 (+/- 0.2497) z°-259 - 0.2398 (+/- 0.253) z-260 +
0.007464 (+/- 0.2535) z°-261- 0.3254 (+/- 0.2532) 2-262 + 0.09054 (+/- 0.2578) z-
263 - 0.3144 (+/- 0.2564) z°-264 - 0.1826 (+/- 0.2497) z°-265 + 0.1164 (+/- 0.2494)
77266+ 0.05869 (+/- 0.2406) z°-267 + 0.198 (+/- 0.2394) z°-268 + 0.07281 (+/-
0.2269) 7269 + 0.4043 (+/- 0.217) z*-270

Name: AR(x)2702701

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=270 nb=270 nk=1
Number of free coefficients: 540

Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A2) = 1 -3.041 (+/- 0.7299) z-1 + 2.793 (+/- 2.352) z°-2 - 0.519 (+/- 2.487) z*-3+
1.058 (+/- 1.442) z°-4 - 2.359 (+/- 1.19) z-5 + 0.09173 (+/- 1.705) z°-6+ 1.184 (+/-
1.249) z-7 + 0.7076 (+/- 1.842) z°-8 + 0.02145 (+/- 0.9176) z-9- 1.814 (+/- 0.9294)
2710 - 0.5713 (+- 1.562) 2°-11 + 1.725 (+/- 0.7872) 212+ 1.238 (+/- 1.647) 2*-13
- 1.223 (+/- 0.9203) z-14 - 1.29 (+/- 1.331) 215+ 0.2347 (+/- 1.074) z*-16 + 1.569
(+/- 0.8527) Z7-17 - 0.75 (+/- 1.391) z-18+ 0.5694 (+/- 1.137) z*-19 - 1.404 (+/-
0.8886) 2°-20 + 0.4639 (+/- 1.308) z*-21+ 0.6377 (+/- 0.7608) z*-22 + 0.2011 (+/-
0.9589) 2°-23 - 0.767 (+/- 0.4649) z°-24 - 0.2605 (+/- 0.7018) z°-25 + 0.9263 (+/-
0.4964) z°-26- 0.41 (+/- 0.9177) z*-27 - 0.01841 (+/- 0.5612) z°-28 - 0.1816 (+/-
0.4253) 2°-29 + 0.2759 (+/- 0.418) z-30 - 0.05109 (+/- 0.4341) z*-31+ 0.4723 (+/-
0.3959) z7-32 - 1.251 (+/- 0.5204) z*-33 + 0.5329 (+/- 1.032) z°-34 + 0.5685 (+/-
0.6829) z/-35 + 0.7367 (+/- 0.7165) 2°-36 - 1.976 (+/- 0.5581) z°-37 - 0.1099 (+/-
1.544) 7°-38 + 1.506 (+/- 0.8282) z*-39 + 0.1823 (+/- 1.639) z*-40 - 0.07003 (+/-
0.8309) z°-41- 1.639 (+/- 0.8341) z°-42 + 0.3912 (+/- 1.305) z°-43 + 0.6757 (+/-
0.914) 2°-44+ 1.16 (+/- 0.9079) z-45 - 0.9556 (+/- 0.8914) 2°-46 - 1.284 (+/- 0.9549)
7747+ 0.4398 (+/- 1.104) 248 + 1.322 (+/- 0.7712) z/-49 - 0.4963 (+/- 1.068) z-
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50+ 0.09966 (+/- 0.8106) z-51 - 1.22 (+/- 0.5443) z°-52 + 1.23 (+/- 0.9914) z°-53 -
0.6767 (+/- 1.023) z-54 + 0.8802 (+/- 0.8098) z-55 - 0.5169 (+/- 0.8674) z*-56 -
0.5078 (+/- 0.7419) z-57 + 0.6294 (+/- 0.8938) z*-58- 0.1071 (+/- 0.8457) z*-59 -
0.05238 (+/- 0.2631) z*-60

B(z) = -0.005844 (+/- 0.09968) z*-1 + 0.1471 (+/- 0.1583) z°-2 - 0.187 (+/- 0.2016)
77-3- 0.0887 (+/- 0.2302) z-4 + 0.1692 (+/- 0.2126) z-5 + 0.09167 (+/- 0.2501) z-
6 + 0.03741 (+/- 0.212) z-7 - 0.2388 (+/- 0.2125) z*-8- 0.03474 (+/- 0.2831) -9 +
0.09774 (+/- 0.2207) z-10 - 0.1128 (+/- 0.2384) z-11 + 0.04682 (+/- 0.2488) z/-12
+0.05338 (+/- 0.2455) z/-13- 0.1543 (+/- 0.2423) z°-14 + 0.2034 (+/- 0.286) z/-15 -
0.2402 (+/- 0.2686) z*-16 + 0.4983 (+/- 0.2602) z-17 - 0.2717 (+/- 0.4448) z*-18+
0.1593 (+/- 0.3621) Z*-19 - 0.399 (+/- 0.2796) z*-20 - 0.04491 (+/- 0.3449) z°-21 +
0.3343 (+/- 0.2892) z-22 - 0.04481 (+/- 0.423) z*-23+ 0.08672 (+/- 0.2691) z°-24 -
0.009839 (+/- 0.224) z*-25 + 0.1253 (+/- 0.2157) 2°-26 + 0.1524 (+/- 0.2243) z-27 -
0.2365 (+/- 0.2512) z-28- 0.1691 (+/- 0.2946) z*-29 + 0.1204 (+/- 0.2381) z°-30 -
0.1677 (+/- 0.2657) z-31 + 0.1699 (+/- 0.2888) z°-32 - 0.3813 (+/- 0.2638) z*-33+
0.3041 (+/- 0.3415) z-34 + 0.2662 (+/- 0.3394) z*-35 - 0.3639 (+/- 0.3188) z°-36 +
0.1352 (+/- 0.4504) z-37 - 0.2784 (+/- 0.3181) z°-38+ 0.4489 (+/- 0.3237) z°-39 -
0.3296 (+/- 0.3957) 2°-40 - 0.1762 (+/- 0.3828) z°-41 - 0.05065 (+/- 0.3689) z-42 +
0.2054 (+/- 0.3078) z-43+ 0.2688 (+/- 0.2921) z-44 - 0.08592 (+/- 0.3156) z°-45 -
0.2325 (+/- 0.2816) 2746 - 0.01353 (+/- 0.3199) z*-47 + 0.2752 (+/- 0.254) z*-48+
0.1269 (+/- 0.3177) z-49 - 0.01238 (+/- 0.2581) z*-50 - 0.1402 (+/- 0.2316) z*-51 -
0.03298 (+/- 0.2498) z-52 + 0.02509 (+/- 0.2181) z*-53+ 0.1645 (+/- 0.2236) z°-54
- 0.2681 (+/- 0.2564) z-55 + 0.1573 (+/- 0.292) z°-56 - 0.3024 (+/- 0.1978) z-57 +
0.2572 (+/- 0.2696) z-58- 0.138 (+/- 0.2831) z-59 + 0.08358 (+/- 0.128) z*-60

C(z) = 1 - 0.7929 (+/- 0.7309) z-1 + 0.107 (+/- 0.7496) z-2 - 0.5216 (+/- 0.4338) -
3+ 0.7876 (+/- 0.3928) z-4 - 0.02541 (+/- 0.617) z°-5 - 0.2216 (+/- 0.4237) z-6-
0.4629 (+/- 0.5302) z°-7 - 0.1618 (+/- 0.3326) z°-8 + 0.6066 (+/- 0.3059) z*-9+ 0.3536
(+/- 0.5743) 2°-10 - 0.3602 (+/- 0.2829) z*-11 - 0.5037 (+/- 0.4197) z-12 + 0.1017
(+/- 0.3811) Z-13 + 0.262 (+/- 0.265) z°-14 + 0.003575 (+/- 0.2977) z*-15 - 0.326
(+/- 0.222) z-16 + 0.02671 (+/- 0.3425) z*-17 - 0.3414 (+/- 0.2362) z-18 + 0.4562
(+/- 0.3277) 2-19- 0.09878 (+/- 0.4313) *-20 - 0.0582 (+/- 0.2277) z*-21 - 0.142 (+/-
0.2307) z°-22 + 0.2485 (+/- 0.169) z°-23 + 0.02361 (+/- 0.236) z°-24- 0.1889 (+/-
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0.1737) z°-25 + 0.2262 (+/- 0.2531) z-26 - 0.1206 (+/- 0.2414) z*-27 + 0.1131 (+/-
0.1831) 2°-28 - 0.09917 (+/- 0.1745) z*-29+ 0.03185 (+/- 0.1503) z*-30 - 0.1286 (+/-
0.1403) z°-31 + 0.5213 (+/- 0.1548) z°-32 - 0.1151 (+/- 0.3988) z°-33 - 0.2725 (+/-
0.221) z-34 - 0.2348 (+/- 0.3032) 2°-35 + 0.6584 (+/- 0.1931) z-36 + 0.2158 (+/-
0.5466) z-37 - 0.4382 (+/- 0.3117) z-38 - 0.2051 (+/- 0.5321) z°-39- 0.2631 (+/-
0.2875) 2-40 + 0.5725 (+/- 0.3098) z-41 - 0.02333 (+/- 0.5029) z*-42 - 0.07942 (+/-
0.275) 2743 - 0.6552 (+/- 0.272) z°-44 + 0.1487 (+/- 0.4783) z-45 + 0.4814 (+/-
0.269) z-46 + 0.04186 (+/- 0.4739) z-47 - 0.1465 (+/- 0.207) z*-48 - 0.09277 (+/-
0.2246) 7°-49- 0.2445 (+/- 0.1912) z-50 + 0.2927 (+/- 0.2335) z*-51 - 0.262 (+/-
0.3235) z°-52 + 0.389 (+/- 0.2574) z°-53 - 0.5149 (+/- 0.322) z°-54+ 0.2374 (+/-
0.4523) z/-55 + 0.08209 (+/- 0.3177) z*-56 + 0.07305 (+/- 0.3178) z-57 + 0.1226
(+/- 0.188) z-58 + 0.005778 (+/- 0.2003) z*-59 - 0.0849 (+/- 0.1026) z-60

Name: amx6060601

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=60 nb=60 nc=60 nk=I

Number of free coefficients: 180
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Discrete-time AR(X) model: A(z)y(t) = B(z)u(t) + e(t)

A(z)=1-0.9213 (+/- 0.03616) z-1 - 0.334 (+/- 0.04925) z-2 - 0.05794 (+/- 0.05061)
77°-3 + 0.1888 (+/- 0.05061) z*-4 + 0.1013 (+/- 0.05097) z-5+ 0.1745 (+/- 0.05109)
76 + 0.005101 (+/- 0.05152) z°-7 + 0.0466 (+/- 0.05156) z*-8 - 0.01555 (+/-
0.05158) z-9 - 0.08411 (+/- 0.05156) z*-10- 0.03835 (+/- 0.05152) z*-11 - 0.03252
(+/- 0.05156) z*-12 - 0.01609 (+/- 0.05157) z*-13 + 0.03165 (+/- 0.05149) z*-14 -
0.01868 (+/- 0.05141) z*-15+ 0.009707 (+/- 0.05147) z*-16 + 0.005505 (+/- 0.05131)
Z-17 + 0.04875 (+/- 0.05103) z*-18 - 0.08614 (+/- 0.05113) z*-19 + 0.07433 (+/-
0.05123) z-20- 0.01269 (+/- 0.05139) z-21 - 0.009368 (+/- 0.05134) z*-22 - 0.02115
(+/- 0.05134) z°-23 - 0.09015 (+/- 0.05137) z°-24 + 0.1165 (+/- 0.05153) z*-25+
0.02579 (+/- 0.05136) z-26 + 0.01824 (+/- 0.05145) z*-27 + 0.007004 (+/- 0.05141)
2728 - 0.1015 (+/- 0.05139) z°-29 - 0.03359 (+/- 0.05148) z*-30+ 0.1405 (+/-
0.05146) z°-31 +0.03505 (+/- 0.05172) z*-32 - 0.05033 (+/- 0.05171) z*-33 +0.02529
(+/- 0.05171) z-34 - 0.07461 (+/- 0.05172) z-35- 0.08754 (+/- 0.05166) z-36 +
0.04378 (+/- 0.05167) 2°-37 + 0.06446 (+/- 0.05174) z°-38 + 0.002258 (+/- 0.05181)
2°-39 + 0.05558 (+/- 0.05179) z°-40- 0.07874 (+/- 0.05195) z*-41 - 0.0665 (+/-
0.05203) 2-42 - 0.02351 (+/- 0.05206) z-43 + 0.08742 (+/- 0.05204) z"-44 + 0.06687
(+/- 0.05201) z-45+ 0.00103 (+/- 0.05198) z-46 - 0.01002 (+/- 0.05208) z-47 -
0.0006569 (+/- 0.05223) z-48 - 0.07757 (+/- 0.05217) z*-49 - 0.009104 (+/- 0.05203)
2°-50- 0.07007 (+/- 0.05221) z°-51 + 0.02849 (+/- 0.05217) z°-52 + 0.08614 (+/-
0.05224) z°-53 - 0.001298 (+/- 0.05229) z°-54 - 0.03962 (+/- 0.05229) z-55- 0.02537
(+/- 0.05217) z/-56 - 0.02739 (+/- 0.05195) z°-57 + 0.06946 (+/- 0.05191) z*-58 +
0.01477 (+/- 0.05184) z°-59 + 0.04177 (+/- 0.05177) z*-60- 0.0763 (+/- 0.05167) z-
61 - 0.009497 (+/- 0.05177) z*-62 - 0.04294 (+/- 0.05167) z-63 - 0.02898 (+/-
0.05171) z-64 + 0.04984 (+/- 0.05175) z*-65+ 0.05123 (+/- 0.0518) z*-66 - 0.06064
(+/- 0.0518) z-67 + 0.01008 (+/- 0.0517) z°-68 + 0.01961 (+/- 0.05166) z*-69 -
0.05977 (+/- 0.0516) z*-70+ 0.009694 (+/- 0.05163) z*-71 + 0.02509 (+/- 0.05162)
2°-72 + 0.06004 (+/- 0.05155) z*-73 - 0.02735 (+/- 0.05185) z-74 + 0.006205 (+/-
0.05134) z*-75- 0.05156 (+/- 0.05115) z°-76 - 0.04007 (+/- 0.0506) z*-77 + 0.04412
(+/- 0.05056) z*-78 - 0.008358 (+/- 0.04906) z*-79 + 0.02054 (+/- 0.03588) z*-80
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B(z) = 0.08047 (+/- 0.1312) z*-1 - 0.1512 (+/- 0.1778) z°-2 - 0.008967 (+/- 0.1772)
77-3- 0.05946 (+/- 0.1768) 24 - 0.0254 (+/- 0.1766) z-5 + 0.1208 (+/- 0.1763) 2*-6
+ 0.4447 (+/- 0.1754) z°-7 - 0.2939 (+/- 0.1753) z°-8+ 0.1915 (+/- 0.1756) z*-9 -
0.1769 (+/- 0.1758) z*-10 + 0.01523 (+/- 0.1758) z*-11 + 0.01875 (+/- 0.1758) z/-12
+0.1997 (+/- 0.1759) z*-13- 0.243 (+/- 0.1758) z/-14 - 0.0158 (+/- 0.1759) z~-15 -
0.06788 (+/- 0.1759) z-16 + 0.1172 (+/- 0.1752) z*-17 - 0.3434 (+/- 0.1745) z*-18+
0.2693 (+/- 0.1749) z*-19 + 0.06082 (+/- 0.1749) z°-20 + 0.1379 (+/- 0.1732) z-21 -
0.2383 (+/- 0.1722) z-22 + 0.05354 (+/- 0.1731) z*-23- 0.2022 (+/- 0.1735) z-24 +
0.1186 (+/- 0.1735) z°-25 + 0.05271 (+/- 0.1735) 2-26 + 0.118 (+/- 0.1735) z-27 +
0.1287 (+/- 0.1734) z-28- 0.007989 (+/- 0.1732) z*-29 - 0.2473 (+/- 0.173) z-30 +
0.05302 (+/- 0.173) z°-31 + 0.006579 (+/- 0.1729) z*-32 - 0.0584 (+/- 0.1727) z-33
+0.23 (+/- 0.1724) z°-34 + 0.05316 (+/- 0.173) z-35 - 0.355 (+/- 0.1728) z°-36 +
0.09015 (+/- 0.173) z*-37 - 0.2147 (+/- 0.1728) z-38 + 0.2281 (+/- 0.1729) z°-39 -
0.1803 (+/- 0.1729) z-40 + 0.0475 (+/- 0.1727) z°-41+ 0.006692 (+/- 0.1727) z/-42
+0.05832 (+/- 0.1726) z-43 - 0.0311 (+/- 0.1727) z*-44 + 0.03206 (+/- 0.1728) z-
45+ 0.02424 (+/- 0.1728) z-46+ 0.3537 (+/- 0.1722) z-47 - 0.2583 (+/- 0.1726) z-
48 + 0.03293 (+/- 0.1728) 2°-49 - 0.2244 (+/- 0.1728) z°-50 + 0.05595 (+/- 0.1729)
7751+ 0.1721 (+/- 0.1731) 2°-52 - 0.165 (+/- 0.1733) 2-53 - 0.1025 (+/- 0.1728) z-
54 + 0.2608 (+/- 0.1722) z-55 - 0.2487 (+/- 0.1723) z°-56+ 0.0816 (+/- 0.1724) z-
57-0.01227 (+/- 0.1721) z*-58 + 0.05755 (+/- 0.171) z*-59 + 0.2134 (+/- 0.1724) -
60 - 0.1646 (+/- 0.1748) z-61- 0.1299 (+/- 0.1745) z-62 + 0.5719 (+/- 0.1738) z°-63
- 0.3228 (+/- 0.1759) z°-64 - 0.1103 (+/- 0.1738) z-65 + 0.01969 (+/- 0.17) z*-66-+
0.1255 (+/- 0.1699) z°-67 - 0.0499 (+/- 0.1701) z*-68 - 0.1269 (+/- 0.1699) z"-69 +
0.05708 (+/- 0.1699) z*-70 - 0.09475 (+/- 0.1698) z-71+ 0.1111 (+/- 0.17) z*-72 -
0.01647 (+/- 0.17) z*-73 - 0.1364 (+/- 0.1704) z*-74+ 0.02457 (+/- 0.1711) z°-75 +
0.2235 (+/- 0.171) z-76 - 0.06956 (+/- 0.171) z*-77 - 0.1087 (+/- 0.1711) z*-78 +
0.05217 (+/- 0.1711) 79+ 0.03256 (+/- 0.1242) z-80

Name: AR(x)80801

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=80 nb=80 nk=1
Number of free coefficients: 160
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Discrete-time ARMA(X) model: A(z)y(t) = B(z)u(t) + C(z)e(t)

A(z) = 1 - 2.247 (+/- 0.1038) z-1 - 0.005837 (+/- 0.327) z°-2 + 2.366 (+/- 0.2951) -
3- 0.1944 (+/- 0.04261) 24 + 0.04596 (+/- 0.03683) z°-5 - 2.468 (+/- 0.03658) z-6
+0.6611 (+/- 0.2601) z*-7 + 1.702 (+/- 0.304) z/-8- 0.8597 (+/- 0.09863) z*-9

B(z) = -0.002539 (+/- 0.09035) z*-1 - 0.1486 (+/- 0.2008) z*-2 + 0.2918 (+/- 0.1953)
77-3 - 0.02098 (+/- 0.11) -4 - 0.1417 (+/- 0.1035) z°-5- 0.01417 (+/- 0.1007) 2°-6 -
0.03914 (+/- 0.1906) z*-7 + 0.1022 (+/- 0.1991) z*-8 - 0.02684 (+/- 0.08986) z"-9

C(z) =1 - 1.251 (+/- 0.1057) z°-1 - 0.967 (+/- 0.2179) z*-2 + 1.04 (+/- 0.1052) z*-3+
0.4073 (+/- 0.0415) z-4 + 0.8423 (+/- 0.04685) z°-5 - 1.409 (+/- 0.06944) z*-6-
0.2791 (+/- 0.1974) z-7 + 0.9735 (+/- 0.1433) z*-8 - 0.3553 (+/- 0.04491) z*-9

Name: amx9991

Sample time: 0.01 seconds

Parameterization:
Polynomial orders: na=9 nb=9 nc=9 nk=I

Number of free coefficients: 27



OZGECMIS

Hidayet UYAR 04.12.1984’de Afyonkarahisar’da dogdu. ilk, orta ve lise
ogrenimini Afyonkarahisar’da tamamladi. 2002 yilinda Afyon Kocatepe Anadolu
Lisesi’nden mezun oldu ve ayni yil iiniversite egitimine basladi. 2008 yili Ocak
ayinda Kiitahya Dumlupinar Universitesi Insaat Miihendisligi Béliimiinden mezun
oldu. Cesitli sirketlerde miihendis olarak gorev yapti. Halen Ankara’da ikamet

etmekte ve yiiksek lisans ¢aligsmalarimi siirdiirmektedir.



	HİDAYET UYAR
	Saü Tez Taslak rv 1 dzn



